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PREFACE. 


To  the  Members  of  the  Association  of  Ontario  La7td  Surveyors. 

The  Proceedings  of  the  Association  at  its  Fifteenth  Annual 
Meeting  are  herewith  presented. 

Respectfully  submitted  on  behalf  of  the  Council, 

Kiu.aly  Gamble, 

Secretary. 
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Minutes  of  the  Fifteenth  Annual  Meeting 


OF  THE 

Association  of  Ontario  Land  Surveyors 

HELD  AT  THE  REPOSITORY,  PARLIAMENT  BUILDINGS, 

ON  THE  26TH,    27TH  AND  28TH  FEBRUARY,  1907. 
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It  two  o'clock  p.m.,  26th  February,  the  President,  Mr.  Otto 
Klotz,  called  the  meeting  to  order. 

The  President — Gentlemen,  I  extend  to  you  all  a  hearty  greet- 
ing. I  declare  this  meeting  open  for  the  transaction  of  business 
of  the  15th  Annual  Meeting.  I  see  the  President  's  address  is  the 
first  order  of  business  this  afternoon,  and  so  without  any  further 
remarks,  I  will  now  proceed  to  read  the  few  words  I  have  to  say. 

The  President — I  will  now  call  upon  the  Secretary-Treasurer 
to  give  his  report. 

Capt.  Gamble — I  regret  to  say  that  many  members  have  been 
■\ery  remiss  in  paying  their  fees.  There  is  at  present  due  the  Asso- 
ciation for  fees  over  $1,300.  Some  of  these  fees  have  been  allowed 
to  accumulate  by  members  going  out  of  the  Province  and  neglect- 
ing to  pay  before  leaving.  We  have  been  obliged  to  prosecute  three 
or  four  members  of  the  Association,  and  in  that  way  we  have  col- 
lected some  arrears  and  I  fear  it  will  be  necessary  to  continue  this 
mode  of  collecting  in  other  cases,  unless  the  members  are  more 
prompt  in  paying. 

Mr.  Niven  moved,  seconded  by  Mr.  Kirkpatrick,  that  the  report 
be  received  and  handed  to  the  auditors,  and  a  vote  having  been 
taken,  the  President  declared  the  motion  carried. 

The  President  called  on  Mr.  Willis  Chipman  to  read  his  report 
on  ' 'Polar  Research." 

Mr.  Chipman — Mr.  Chairman,  the  report  I  have  is  probably 
too  lengthy  to  trouble  you  with,  so  I  will  omit  certain  parts,  and 
it  can  be  printed  in  the  report. 

The  President — The  Association  is  favored  by  having  Mr. 
Chipman  as  Chairman  of  this  Committee.    If  I  am  not  mistaken, 
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he  was  the  one  who  inaugurated  the  Committee  on  Polar  Research, 
and  there  is  no  doubt  he  has  done  a  great  deal  of  work  in  preparing 
his  report.  I  am  sure  we  are  all  very  thankful  to  him  for  keeping 
us  posted  on  this  subject. 

It  was  moved  by  Mr.  T.  Fawcett,  seconded  by  Mr.  C.  D.  Bow- 
man, that  the  report  be  received  and  adopted  and  printed  in  the 
proceedings,  which,  a  vote  having  been  taken,  the  President  de- 
clared carried. 

The  President  called  upon  Mr.  Thomas  Southworth  to  read  his 
paper  on  " Municipal  Forest  Reserves." 

Mr.  Southworth — Mr.  President  and  gentlemen,  I  have  tried 
to  make  this  paper  as  brief  as  possible,  but  as  it  is  a  subject  of 
great  importance,  if  I  am  a  little  long  I  hope  you  will  forgive  me. 

That  is  all  I  thought  necessary  to  say  on  the  subject,  merely 
to  introduce  the  subject  for  your  consideration  and  discussion  if 
you  see  fit  to  do  so.    I  thank  you,  gentlemen.  (Applause). 

The  President — The  paper  is  now  before  you  for  discussion,  and 
we  will  be  glad  to  hear  any  members  who  are  familiar  with  the 
subject.  I  have  listened  to  the  paper  with  a  great  deal  of  pleasure 
and  profit.  The  subject  of  Forestry  has  taken  a  permanent  hold 
in  Canada,  but  it  has  not  yet  reached  that  state  of  recognition  that 
it  should  have.  It  is  gratifying  to  know,  however,  that  it  has 
received  some  recognition  both  in  the  Local  and  the  Federal  Gov- 
ernment, and  I  am  sure  the  work  in  which  Mr.  Southworth  is 
engaged  will  be  fruitful  of  good  results.  It  seems  to  have  been 
the  idea  to  turn  all  the  wood  into  dollars  and  cents,  and  after 
tha  *,  the  flood,  but  I  hope  this  will  no  longer  be  the  case. 

Mr.  Kirkpatrick — I  would  move  the  reception  of  Mr.  South- 
worth's  paper,  and  that  it  be  printed  in  the  proceedings.  I  am 
afraid  there  will  be  a  great  deal  of  education  required  in  this 
case.  I  think  the  surveyors  ought  to  go  and  form  a  School  of 
Forestry,  and  that  each  one  should  be  able  in  the  winter  time, 
when  the  farmers  are  not  so  busy,  to  call  meetings  and  address 
them  on  the  subject  of  timber  preservation.  I  believe  it  would  be 
a  splendid  thing  for  our  surveyors,  as  it  would  bring  them  before 
the  public,  and  it  would  give  the  idea  that  they  were  not  such  a 
grasping  set  of  men,  because  there  is  nothing  in  it  as  far  as  the 
surveyors  are  concerned  personally.  It  would  simply  be  a  process 
of  education  throughout  the  country,  and  I  believe  that  is  the 
only  way  that  any  good  will  be  done.  Here  the  bill  has  been  passed 
for  two  years,  and  no  municipality  is  taking  advantage  of  it, 
why  is  that?  Well,  I  venture  to  say  nine-tenths  of  the  munici- 
palities don't  know  in  the  first  place  that  such  a  bill  has  been 
passed.    Then  if  they  do,  they  have  something  else  to  think  of. 
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Our  Municipal  Councils  have  their  own  business  to  attend  to. 
They  say,  "let  sleeping  dogs  lie,"  and  so  the  bill  is  not  taken 
advantage  of. 

Mr.  Van  Nostrand — I  have  very  much  pleasure  in  seconding 
the  motion. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

The  President — The  next  item  I  see  is  a  paper  by  myself, 
"The  Surveyor  and  Earthquakes."  I  hope  you  will  not  be  shocked 
while  I  am  reading  it.  It  is  a  subject  that  is  perhaps  a  little  out 
of  the  ordinary  for  a  surveyors'  meeting,  but  I  will  try  in  a  small 
degree  to  justify  the  taking  up  of  your  time,  and  show  some 
connection  between  surveyors  and  earthquakes. 

It  was  moved  by  Mr.  Niven,  and  seconded  by  Mr.  C.  A.  Jones, 
that  the  paper  be  received  and  printed  in  the  proceedings,  and 
that  a  hearty  vote  of  thanks  be  tendered  to  Dr.  Klotz. 

The  motion  was  carried,  with  prolonged  applause. 

The  President — I  thank  you  very  much,  and  I  only  hope  that 
the  surveyors  may  not  have  occasion  to  readjust  their  lines  on 
account  of  any  earthquake  in  this  country. 

At  five  o'clock  the  meeting  adjourned,  to  be  resumed  at  eight 
o'clock  p.m. 


EVENING  SESSION. 

At  8  o'clock  p.m.  the  President  called  the  meeting  to  order. 

The  President — As  Mr.  McLean  is  not  here  to  give  his  report 
on  Repository  and  Biography,  I  will  read  a  short  report  on  Topo- 
graphical Survey. 

In  connection  with  that,  I  will  read  the  memorial  which  has 
been  prepared  for  presentation  to  the  Hon.  Mr.  Whitney,  which 
I  hope  will  reach  him  to-morrow  morning. 

It  would  be  a  good  idea  to  memoralize  the  Dominion 
Government  too,  they  would  be  glad  to  do  whatever  they 
could;  at  any  rate,  I  do  not  think  they  are  adverse,  and  a 
memorial  would  strengthen  the  hands  of  the  Government,  and  I 
am  sure  the  work  would  be  energetically  undertaken.  We  have,  in 
a  quiet  way,  started  the  work,  but  it  hasn't  received  recognition 
from  the  Dominion  Government  as  a  whole.  We  would  like  to 
see  trigonometric  surveys  over  the  whole  of  Canada  ;  but  it  will 
take  very  many  years,  of  course,  when  placed  on  a  sound  basis, 
and  on  a  large  scale,  to  carry  out  this  work.    I  would  move  the 
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adoption  of  this  report,  and  I  would  at  the  same  time  suggest  that 
some  member  of  the  Association  move  that  the  memorial  be  sent 
to  the  Dominion  Government. 

Mr.  Niven — I  think  it  would  be  a  very  good  idea,  as  suggested 
by  the  President  of  the  Association,  to  memorialize  the  Dominion 
Government.  As  he  says  it  would  strengthen  their  hands,  and  if 
Mr.  Whitney  thinks  favorably  of  the  idea  to  request  them  to  take 
the  initiative,  it  may  help  the  thing  along  and  we  may  eventually 
get  the  thing  going.  I  would  move  that  a  memorial  setting  forth 
those  views  be  prepared  and  sent  by  the  Association  to  the  Do- 
minion Government. 

Mr.  L.  V.  Rorke — I  second  the  motion  that  our  Association 
memorialize  the  Dominion  Government  with  regard  to  the  trig- 
onometric  survey. 

Mr.  Kirkpatrick — There  is  a  good  deal  in  what  the  President 
has  said  about  the  recognition  of  this  survey  by  the  Government. 
A  good  many  years  ago  a  trigonometric  survey  was  going  on  in 
the  Rocky  Mountains,  and  I  spoke  to  some  of  our  members  about 
it,  and  they  said  they  hadn't  heard  of  it.  No  doubt  the  Govern- 
ment sanctioned  it,  but  it  wasn't  known.  I  had  the  pleasure  of 
listening  to  a  lecture  given  by  Mr.  Wheeler  in  the  University 
here.  It  wasn't  under  the  auspices  of  this  Association,  but  there 
was  a  very  large  crowd  there,  and  it  was  perfectly  astonishing 
to  hear  what  has  been  done.  He  showed  us  a  photograph  looking 
down  from  the  top  of  the  mountains,  and  gave  us  a  view  of  what 
we  had  never  seen  in  Canada,  Now  that  is  being  done  through 
the  Rocky  Mountains,  and  it  should  be  done  through  the  settled 
parts  of  the  Dominion  as  well.  I  think  this  survey  should  go  on 
and  get  public  recognition,  and  I  hope  Mr.  Whitney  will  take 
the  same  view  to-morrow. 

Mr.  Bowman — I  noticed  in  the  report,  you  stated  that  the 
plans  we  have  of  Ontario  are  in  some  cases  fragmentary  and  based 
upon  inaccurate  surveys.  That  is  very  largely  true.  In  fact,  the 
Director  of  Surveys  has  no  plans  at  all  of  some  Townships.  If  I 
were  to  apply  to  him  for  a  plan  of  the  Township  of  North  Dum- 
fries, he  would  simply  tell  me  they  have  no  records  whatever  of 
that  Township,  and  the  only  plan  that  I  know  of  was  one  com- 
piled in  1861  by  Tremaine  Brothers.  That  is  still  the  only  plan 
of  the  County  of  Waterloo,  or  at  least  for  some  of  the  Townships 
in  it.  The  survey  of  one  of  the  Townships  was  made  under  in- 
structions of  the  Commissioner  of  Crown  Lands,  and  the  other 
Townships  were  surveyed  by  private  individuals  and  the  Canada 
Company,  and  of  the  Township  of  North  Dumfries  there  is  no 
plan  whatever.    For  the  Township  of  Waterloo  there  is  a  plan 


MINHTKS. 


13 


cn  file  for  part  of  the  Township,  and  for  the  other  part  no  plan 
at  all.  I  think  we  will  have  to  do  a  little  missionary  work  probably 
and  show  the  Government  how  much  the  country  is  in  need  of 
even  the  simplest  kind  of  plans,  saying  nothing  of  the  quesl  ion  of 
contours.  In  this  map  of  Waterloo  County  showing  the  rivers, 
suddenly  a  river  will  disappear  because  on  the  original  map  it  is  not 
shown,  and  there  is  nothing  to  this  date  that  shows  a  person  any- 
thing about  the  physical  features  of  the  county.  I  have  con- 
stantly railway  and  other  people  applying  to  me  for  maps  and  so 
on,  and  I  have  some  drawings  to  make  blue  prints  from,  but  they 
are  very  fragmentary,  and  I  think  this  all  goes  to  show  that  a 
trigonometric  survey  should  be  started.  If  we  could  get  these 
sheets  for  the  older  part  of  Ontario  it  would  be  a  good  thing.  Of 
course  it  might  not  help  us  land  surveyors  so  much,  because  instead 
of  employing  a  surveyor,  the  people  would  apply  for  one  of  these 
sheets,  and  they  would  be  able  to  locate  a  railway  from  these  sheets 
if  they  showed  the  contours  and  so  on.  It  might  work  detriment- 
ally to  the  surveyors,  but  I  think  there  will  be  enough  work  left 
to  do.  I  just  say  this  to  show  it  is  not  entirely  in  self-interest 
we  are  promoting  this  matter,  and  I  think  we  ought  to  make  that 
plain. 

The  President  called  on  Mr.  J.  F.  Whitson  to  read  his  paper 
on  "Cobalt." 

Mr.  Whitson — I  regret  that  owing  to  the  amount  of  work  I 
have  had  I  have  not  been  able  to  get  my  facts  together  at  present, 
but  I  hope  in  the  course  of  a  few  weeks  to  have  it  ready,  so  that 
the  Secretary  can  embody  it  in  the  Report. 

Mr.  Rorke — I  would  move  that  Mr.  Whitson 's  paper,  when  it 
is  prepared,  be  received  and  printed  in  our  proceedings. 

Mr.  Niven — I  second  the  motion. 

The  President  put  the  motion,  which,  on  a  vote  being  taken, 
he  declared  carried. 

The  President — I  notice  there  is  a  movement  in  Ottawa  among 
the  Dominion  Land  Surveyors  to  re-establish  our  old  Dominion 
Land  Surveyors'  Association.  I  don't  know  how  far  it  has  ad- 
vanced, but  I  understand  they  are  having  their  preliminary  meet- 
ing very  shortly. 

•  The  President  called  on  the  Secretary  to  read  the  paper  by 
Mr.  J.  M.  Watson,  entitled  "Surveyors  and  the  Labor  Problem." 

The  President — I  think  we  should  feel  very  grateful  to  Mr. 
Kirkpatrick.  He  has  offered,  when  the  matter  is  referred  to  him, 
to  do  all  he  can.  A  committee  should  be  appointed  to  draft  a 
memorial.    The  suggestion  is  a  good  one.  that  the  memorial  should 
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be  signed  by  as  large  a  number  as  possible  before  we  disperse  on 
Friday.  I  think  the  memorial,  when  it  comes  into  the  hands  of  the 
Government,  should  be  signed  by  a  majority  of  the  land  surveyors 
in  Ontario. 

Mr.  H.  J.  Beatty — I  move  that  Mr.  Niven,  Mr.  Fitzgerald,  Mr. 
Van  Nostrand,  Mr.  Fawcett,  and  Mr.  Bowman,  be  a  committee  to 
draft  the  memorial  which  is  to  be  presented  to  the  Minister  of 
Lands  and  Mines.    I  think  it  might  be  well  to  have  the  seal  of  the 

Association  attached  and  have  it  signed  by  the  President  and  Secre- 
tary. 

Mr.  Bowman — I  second  the  motion,  but  take  the  liberty  of 
substituting  another  name  than  my  own.  The  President  has  said 
we  hold  ourselves  too  cheap.  In  my  early  years  I  used  to  charge  for 
a  description  a  dollar  and  a  half,  but  later  on  I  saw  the  people 
looked  upon  this  as  a  small  amount,  and  I  raised  it  to  $2,  and  now 
I  always  charge  this  and  never  have  any  objection  raised.  A  lawyer 
gets  this  description  and  gives  it  to  his  typewriter,  and  it  takes 
her  about  three  minutes  to  fill  it  in,  and  he  turns  round  and 
charges  $5,  and  probably  there  is  some  other  conveyancing  in  the 
deed  that  runs  up  his  bill  considerably  higher.  We  supply  the 
brain  and  he  supplies  the  routine ;  we  get  $2,  and  he  gets  $5. 

I  have  had  some  experience  in  the  Northwest,  but  I  am  not 
engaged  in  Government  work  at  present,  and  don't  intend  to  be 
until  my  family  is  grown  up.  I  cannot  afford  to  be  away  all  sum- 
mer and  allow  my  boys  to  run  wild.  This  is  another  feature  that 
the  public  do  not  consider,  the  surveyor's  life  is  practically  that 
of  an  exile.  He  goes  away  for  six  months,  and  during  that  time 
perhaps  sees  only  a  couple  of  Indians  and  two  or  three  half-breeds ! 
There  is  something  radically  wrong  with  the  system  under  which 
we  work.  We  go  into  the  wilds  and  we  take  all  the  risk  as  to 
whether  we  make  anything  or  whether  we  don't.  When  I  was  in 
the  Northwest  I  found  one  year  four  men  would  do  the  work  very 
easily,  because  it  was  a  loamy  country  and  sandy  country,  but  the 
next  year  I  struck  the  hard  clay,  and  the  spades  I  took  in  doubled 
up  like  pasteboard.  It  took  double  the  number  of  men,  and  I  had 
to  break  up  one  of  the  parties  to  dig  the  pits.  I  mentioned  the 
subject  to  the  Surveyor-General,  and  he  wrote  back  to  say  he  was 
sorry,  but  the  contractor  had  to  take  chances  on  Government  work. 
Well,  I  think  that  is  because  we  have  been  tumbling  over  ourselves 
to  get  Government  contracts,  with  the  result  that  men  from  the 
Old  Country  come  in  and  take  the  municipal  work,  while  the  men 
who  are  growing  up  with  the  country  are  going  on  the  sweat  shop 
system  for  Government  contracts.  There  are  very  unfair  condi- 
tions attached  to  the  contract  system.  The  contracting  surveyor 
has  to  run  the  chances,  whereas  the  Government  should  always 
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pay  a  fair  wage  for  the  work  that  is  done.  Some  of  the  best 
qualified  men  are  refusing  to  take  day  work  from,  the  Government, 
and  are  doing  the  simpler  work  of  subdividing  the  Townships.  We 
are  professional  men,  and  should  expect  to  get  paid  adequately  for 
the  services  performed.  We  should  refuse  to  take  contract  work 
altogether,  and  give  our  services  to  our  native  land  at  a  fair  wage, 
and  let  the  Government  run  the  chances.  If  the  men  won't  work 
for  $45  a  month,  and  we  have  to  pay  $60,  why  shouldn't  the  Gov- 
ernment pay  the  money  ?  If  the  supply  of  labor  is  short,  the  Gov- 
ernment certainly  should  be  able  to  pay  an  increased  wage. 

Mr.  Whitson — I  would  like  to  suggest  some  additional  names 
for  drafting  the  memorial,  viz.,  Mr.  Robertson,  Mr.  Beatty,  Mr. 
Rorke  and  Mr.  J.  J.  Newman. 

The  President  put  the  motion,  that  Mr.  Niven,  Mr.  Fitzgerald, 
Mr.  Van  Nostrand,  Mr.  Fawcett,  Mr.  C.  D.  Bowman,  Mr.  Robertson, 
Mr.  H.  J.  Beatty,  Mr.  Rorke  and  Mr.  J.  J.  Newman  be  a  committee 
for  the  purpose  of  drafting  a  memorial  to  be  presented  to  the 
Minister  of  Lands,  Forests  and  Mines. 

On  a  vote  having  been  taken,  the  motion  was  declared  carried. 

At  10  o'clock  p.m.,  the  meeting  adjourned. 


MORNING  SESSION,  WEDNESDAY,  27TH  FEBRUARY,  1907. 

The  President,  Mr.  Otto  J.  Klotz,  called  the  meeting  to  order 
at  10.30. 

The  report  of  the  Committee  on  Publication  was  then  called 

for. 

Mr.  Van  Nostrand — I  must  apologize  because  the  report  is  not 
ready.  The  annual  report  was  published  this  year  in  a  very  slow 
manner,  due  to  a  variety  of  causes,  which  I  hope  will  not  occur 
another  year.  We  made  a  very  good  start,  but  the  mainspring  of 
the  Association  was  called  away  and  remained  out  of  the  country 
for  some  time,  and  the  other  springs  did  not  work  well  in  his 
absence.  Then,  as  the  season  drifted  on,  the  printers  got  unusually 
busy  and  could  not  attend  to  our  work.  For  those  reasons  the 
Report  was  later  in  coming  out  than  ever  before;  but  though  we 
made  a  record  in  lateness,  we  think  it  is  rather  a  creditable  produc- 
tion, and  owing  to  its  increased  volume,  it  has  been  an  expensive 
one,  still  we  think,  so  far  as  we  can  judge,  that  good  value  has  been 
received.  We  have  had  separate  copies  printed  of  a  number  of 
the  articles  and  items  in  the  report,  which  can  be  had  from  the 
Secretary  separately.  My  written  report  I  hope  to  have  a  little 
later  in  the  day.  I  move  that  it  be  taken  as  read.  Seconded  by 
Mr.  Bolton  and  carried. 
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Mr.  Van  Nostrand  then  read  his  paper,  "Description  of  Pro- 
perties. ' ' 

The  Chairman — Mr.  Van  Nostrand  has  presented  a  very  inter- 
esting paper,  but  to  do  justice  to  it  I  think  one  ought  to  have  it 
before  him  and  read  it  over  quietly  and  make  notes,  where  one 
thinks  that  notes  might  be  made.  The  paper,  however,  is  open 
for  discussion  now,  and  if  anyone  wishes  to  discuss  it  he  has  the 
liberty  of  doing  so. 

Mr.  Niven — I  move  that  the  paper  just  read  be  received  and 
printed  in  the  Report.  The  diagrams  will  also  be  printed.  As 
the  President  has  remarked,  when  we  have  the  paper  before  us 
we  can  study  it  to  better  advantage — it  is  rather  complicated 
to  follow  verbally — we  can  digest  it  better  when  we  see  it  before 
us  in  the  Report.    Seconded  by  Mr.  Galbraith  and  carried. 

The  report  of  Committee  on  Land  Surveying  was  then  called 

for. 

The  Chairman  of  the  Committee,  Mr.  Niven,  read  this  report, 
and  stated  that  the  question  box  contained  the  following  question: 
"How  and  where  would  you  run  the  line  between  the  east  and 
west  halves  of  lot  7?" 

Mr.  Niven — I  move  the  adoption  of  the  report.  Mr.  Blake 
seconded,  and  the  motion  was  carried. 

The  report  of  the  Council  of  Management  and  the  report  of 
the  Board  of  Examiners  was  then  called  for. 

Mr.  Kirkpatrick — Before  reading  my  report,  I  wish  to  refer 
to  a  memorial  to  the  Premier  on  the  subject  of  accuracy  of  surveys. 
The  Secretary  informed  me  that  Mr.  Whitney  had  his  hands  full 
and  thought  a  memorial  would  be  better  than  an  interview,  and  that 
if  a  memorial  is  sent  up  he  will  do  what  he  can  in  the  matter. 

The  Chairman — I  suppose  we  will  have  to  act  on  that.  We 
were  in  hopes  that  we  would  be  able  to  interview  Mr.  Whitney, 
but  of  course  he  is  a  very  busy  man.  I  regret  we  have  not  had 
tke  pleasure  of  meeting  him  personally  and  presenting  this.  How- 
ever, we  can  only  do  what  he  suggests  to  us  and  transmit  the 
memorial  to  him.  With  your  permission,  I  will  read  the  mem- 
orial. 

The  meeting  approved  the  memorial  and  it  was  duly  signed. 

Mr.  Kirkpatrick — I  move  the  adoption  of  the  report.  Seconded 
by  Mr.  Niven,  and  carried. 

Mr.  Kirkpatrick  then  read  the  report  of  the  Committee  on 
Legislation,  and  moved  its  adoption.  Mr.  Ross  seconded.  Car- 
ried. 

The  meeting  adjourned  at  2  p.m. 
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AFTERNOON  SESSION,  FEBRUARY  27TH,  1907. 

At  2  o'clock  p.m.  the  President  called  the  meeting  to  order. 

The  President  called  for  the  report  of  the  Committee  on  En- 
gineering. 

Mr.  Barrow  not  being  present,  the  report  of  the  Council  of 
Management  was  read  by  Mr.  Kirkpatrick. 

It  was  moved  by  Mr.  Kirkpatrick  and  seconded  by  Mr.  Gibson 
that  the  report  be  adopted.  On  a  vote  having  been  taken  the  motion 
^as  declared  carried. 

The  President  called  upon  Mr.  P.  S.  Gibson  to  read  his  paper 
on  "Re-survey  of  Lines." 

Mr.  Ross — I  have  much  pleasure  in  moving  the  adoption  of 
Mr.  Gibson's  remarks,  and  that  they  be  received  and  printed  in 
the  proceedings. 

Mr.  Niven — I  second  the  motion. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

The  President  called  on  Mr.  George  Ross  to  read  the  report 
of  the  Committee  on  Drainage. 

The  President — Mr.  Ross  has  taken  a  great  deal  of  trouble  in 
preparing  this  report,  and  we  are  very  much  indebted  to  him. 

Mr.  Gibson — The  trouble  is,  when  you  make  these  inspections 
you  don't  know  whether  you  will  get  your  pay  or  not.  As  far 
as  the  Drainage  Act  and  Watercourse  Act  is  concerned,  the  last 
case  I  had  was  an  individual  applying  for  a  drain  for  a  pond 
hole  on  his  farm.  I  found  he  had  a  drain  built  on  his  own  land, 
and  he  wanted  me  to  make  a  report  that  this  pond  hole  should  be 
drained  to  the  public  road  and  down  a  culvert,  or  else  to  the 
concession  line  into  a  creek.  I  showed  him  the  proper  outlet  was 
through  his  own  land  and  down  to  a  swale.  I  don't  know  what 
the  result  was.  I  have  had  a  case  where  the  Grand  Trunk  came 
in  through  a  big  meadow  and  they  didn't  want  to  spend  any  money. 
I  said  to  the  engineer  or  the  manager,  "This  is  a  very  awkward 
thing-  that  you  have  done  here  to  stop  this  improvement.  You  have 
blocked  the  water  up  in  two  localities,  and  these  people  want  an 
outlet."  Well,  they  said  the  law  didn't  compel  them  to  give  one. 
Now,  I  said,  if  we  took  the  trouble  to  inform  Mr.  Aylesworth,  he 
would  make  it  hot  for  them.  It  happened  to  be  in  his  constituency. 
I  said  it  wouldn't  be  profitable  for  them  to  be  hauled  over  the  coals 
for  a  petty  expenditure  of  $100.  Well,  he  said  they  were  ready  to 
do  what  was  right.   You  cannot  force  these  railways  to  do  anything. 
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but  I  hope  they  will  do  it.  I  liked  the  report ;  he  has  acquired  a 
great  deal  of  information,  and  likely  it  will  keep  him  out  of  trouble. 
I  have  much  pleasure  in  moving  the  adoption  of  the  report. 

Mr.  Newman — I  have  much  pleasure  in  seconding  the  motion. 
I  happen  to  know  something  about  the  Southern  Limits  case,  as 
that  happened  to  go  through  our  office.  The  Southern  Limits 
Company  carried  it  right  through  to  the  Supreme  Court,  and 
every  court  went  against  them  until  it  reached  the  Supreme  Court 
of  Canada,  and  the  decision  of  all  the  lower  courts  were  reversed. 
Afterwards  I  understand  there  was  special  legislation  passed  con- 
firming the  assessment  on  this  land,  and  the  assessments  were  col- 
lated later.  There  are  a  considerable  number  of  what  might  be 
considered  defects  in  the  Drainage  Act,  as  well  as  the  Water- 
course Act,  some  of  which  I  have  been  unable  to  solve.  I  don't 
know  whether  Mr.  Ross  has  been  able  to  solve  them  all  or  not. 
You  get  into  deep  water  once  in  a  while,  but  I  think  Mr.  Ross's 
paper  covered  the  ground  pretty  well.  There  is  one  question  I 
would  like  to  ask,  and  that  is,  if  he  has  ever  made  an  inspection 
under  the  Ditches  and  Watercourses  Act,  an  amendment  which 
requires  the  engineer  to  inspect  after  the  time  allotted  for  com- 
pletion, and  if  he  found  the  drain  completed  according  to  terms, 
from  whom  did  he  collect  his  fees? 

Mr.  Ross — I  always  put  in  my  award  a  statement  of  what 
I  suppose  the  cost  of  the  inspection  will  be.  I  say  my  fees  will 
be  so  much,  the  Town  Clerk's  fees  are  so  much,  and  the  cost  of 
inspection  so  much,  and  then  the  money  is  there  to  be  paid  over 
when  you  inspect.  Some  engineers  draw  the  money,  and  if  their 
fees  do  not  amount  to  as.  much  as  they  expected,  they  return  the 
balance  to  the  Council,  to  be  returned  to  the  man  from  which  it 
was  collected.  I  think  the  proper  way  is  to  put  the  fees  in  the 
award  in  the  first  place.  You  may  inspect  it  for  a  little  more  or 
a  little  less,  but  always  put  down  enough. 

Mr.  Gibson — Supposing  the  Council  refuses  to  pay  it? 

Mr.  Ross — The  Council  wouldn't  refuse.  The  Clerk  generally 
takes  an  interest  in  it,  and  you  are  notified  when  the  work  is  done. 

Mr.  Gibson — I  have  had  a  little  experience  along  that  line, 
and  most  certainly  I  put  my  fees  in  my  bill,  and  I  draw  it  too. 
Then  I  go  and  inspect  the  work  when  it  is  finished.  When  I  go 
to  a  place,  I  say  they  must  pay  me  my  fees  for  coming  up  here, 
and  they  say  they  will  pay  me  before  I  leave,  and  that  settles 
the  matter.  Now,  with  reference  to  inspection,  I  think  there  is 
a  limit.  It  doesn 't  say  immediately  on  completion,  but  I  think  there 
is  a  limit.  I  think  in  a  year,  if  it  can  be  shown  the  work  had  not 
been  done,  you  are  justified  in  not  going.    There  has  been  a  case 
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decided  on  that  point  in  which  it  was  two  years  before  the  engineer 
inspected. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

The  President  called  on  Mr.  Thos.  Fawcett  to  read  his  paper 
on  ''The  Past,  Present  and  Future  of  Niagara  Falls." 

Mr.  Fawcett — I  have  not  attempted  to  write  a  technical  paper 
on  this  question,  nor  yet  a  scientific  paper,  but  just  a  story  of 
Niagara. 

The  President — Although,  as  Mr.  Fawcett  says,  it  is  not  a 
technical  paper,  I  venture  to  say  it  will  be  read  with  a  great 
deal  of  pleasure  by  the  members  of  the  Association. 

Mr.  Niven  moved,  seconded  by  Mr.  Selby,  that  the  paper  be 
received  and  printed  in  the  proceedings. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken  was  declared  carried. 

The  President  called  on  Prof.  L.  B.  Stewart  to  read  his  paper 
on  ' '  Measurement  of  Base  Lines. ' ' 

Prof.  Stewart — Mr.  Chairman  and  gentlemen,  I  have  been  so 
extremely  busy  I  have  had  very  little  time  to  spend  in  the  prepara- 
tion of  a  paper,  so  that  the  paper  is  more  in  the  nature  of  an 
abstract  than  a  finished  paper. 

Mr.  Fawcett — I  move  that  Professor  Stewart's  paper  be  re- 
ceived and  published  in  the  proceedings. 

Mr.  J.  G.  Dalton — I  second  the  motion. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

The  President  called  on  Mr.  Niven  to  read  his  paper  on  "The 
Outfit  for  both  Winter  and  Summer  for  Government  Surveys  in 
Northern  Ontario." 

It  was  moved  by  Mr.  Van  Nostrand,  and  seconded  by  Mr. 
Bolton,  that  the  paper  be  received  and  printed  in  the  proceeding's. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

5  o'clock,  Convention  adjourned. 


MORNING  SESSION,  THURSDAY,  FEBRUARY  28TH,  1907. 

At  10.30  o'clock  a.m.  the  President  called  the  meeting  to  order. 

The  President  called  on  Mr.  L.  V.  Rorke  to  read  the  report 
of  the  Auditors. 
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Mr.  Rorke  moved  the  adoption  of  the  report,  which  was  sec- 
onded by  Mr.  Ross. 

The  President  put  the  motion,  which,  on  a  vote  being  taken, 
was  declared  carried. 

The  President  called  on  Mr.  Niven  to  read  the  report  on  Ex- 
ploration. 

Mr.  Niven  moved  the  adoption  of  the  report,  which  was 
seconded  by  Mr.  T.  J.  Patten. 

The  President  put  the  motion,  which,  on  a  vote  being  taken, 
was  declared  carried. 

The  President  called  on  Mr.  T.  J.  Patten  to  read  his  paper  on 
"The  Determination  of  a  Portion  of  the  Ontario  and  Quebec 
Boundary. ' ' 

It  was  moved  by  Mr.  Rorke,  and  seconded  by  Mr.  Fawcett, 
that  the  report  be  received  and  printed  in  the  proceedings. 

The  President  put  the  motion,  which,  on  a  vote  being  taken, 
was  declared  carried. 

The  President  called  on  Mr.  E.  G.  Barrow  to  read  the  report 
of  the  Committee  on  Engineering. 

It  was  moved  by  Mr.  Barrow,  and  seconded  by  Mr.  Patten,  that 
the  report  be  adopted  and  printed  in  the  proceedings. 

The  President  put  the  motion,  which,  on  a  vote  being  taken, 
was  declared  carried. 

The  President  called  for  the  report  of  the  Entertainment 
Committee,  which  was  agreed  to  be  taken  as  read. 

The  meeting  then  adjourned  for  ten  minutes,  for  the  purpose 
of  discussing  the  nominations. 

The  President — The  next  order  of  business  is  the  election  of 
officers,  and  just  here  I  would  like  to  say  that  I  appreciate  very 
much  the  honor  you  did  me  in  appointing  me  President  of  this 
Association.  I  feel  that  I  have  not  worthily  represented  you,  but 
it  is  practically  impossible  for  me  to  be  at  your  meetings.  I  am 
very  glad  that  I  was  able  to  get  away  and  be  here  with  you  this 
time,  and  I  thank  you  again  very  much. 

Mr.  Fawcett — I  would  like  to  name  Dr.  Klotz  for  a  second 
term. 

Mr.  Van  Nostrand — I  second  that. 

Dr.  Klotz — I  appreciate  your  intention  very  much,  but  it  is 
utterly  impossible  for  me  to  accept  the  position,  and  I  am  sure 
the  Vice-President  will  occupy  it  well. 
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Mr.  Niven — I  have  much  pleasure  in  nominating  Mr.  Faweett 
as  President  for  the  coming  year. 

There  being  no  other  nominations,  the  President  declared  Mr. 
Faweett  elected  as  President  of  the  Association.  (Applause.) 

Mr.  Faweett — This  is  an  honor  which  I  hardly  feel  myself 
worthy  of,  as  it  requires  a  man  of  ability  like  the  retiring  President 
to  do  justice  to  the  position ;  but  since  you  have  elected  me  I  shall 
do  the  best  I  can.    I  thank  you.  (Applause.) 

Dr.  Klotz — There  is  a  member  in  the  Association  who  has 
perhaps  given  more  time  for  the  benefit  of  the  Association  and  for 
the  benefit  of  the  members  than  any  other  member,  and  it  is  one 
of  the  little  rewards  that  is  in  the  hands  of  the  members,  by  which 
they  express  their  appreciation  to  elect  such  a  member  to  one  of  the 
offices  of  the  Association.  If  you  will  allow  me,  I  will  nominate 
Mr.  Van  Nostrand  as  Vice-President  for  the  coming  year. 

There  being  no  other  nominations,  the  President  declared  Mr. 
Van  Nostrand  elected  Vice-President  for  the  coming  year.  (Ap- 
plause. ) 

Mr.  Van  Nostrand — I  thank  you,  sir,  for  the  honor  you  have 
done  me.  I  thank  the  gentlemen  here  present  for  the  support  they 
have  given  to  the  motion.  I  have  tried  to  do  my  best  in  helping 
along  the  affairs  of  the  Association,  and  I  hope  my  inefficiencies  and 
deficiencies  have  not  been  as  apparent  to  others  as  to  me.  What- 
ever I  can  do  in  the  future  for  the  advancement  of  the  Association 
I  will  gladly  do. 

The  President  called  for  nominations  for  Secretary-Treasurer 
and  expressed  the  hope  that  the  present  officer  would  be  continued 
in  office  if  he  would  consent  to  act. 

Mr.  Niven — I  have  much  pleasure  in  moving  the  nomination 
of  Capt.  Gamble  for  the  office  of  Secretary-Treasurer.  (Applause.) 

Captain  Gamble — I  thank  you.  gentlemen,  for  the  honor  you 
have  done  me  in  again  making  me  the  Secretary  of  this  Association. 
1  have  the  interests  of  the  Association  at  heart,  but  I  feel  I  am 
very  often  not  competent  to  discharge  the  duties  as  well  as  many 
others  might  do.  Last  year  I  was  obliged  to  go  to  the  Old  Country, 
but  my  place  was  more  than  well  filled  by  Mr.  Van  Nostrand  in 
my  absence.  I  will  endeavor  to  do  all  in  my  power  during  the 
ensuing  year  to  carry  out  the  wishes  of  the  Association.  (Ap- 
plause.) 

The  President  called  for  nominations  for  auditors. 

Mr.  Kirkpatrick — I  nominate  the  two  present  auditors  for  re- 
election, Mr.  Rorke  and  Mr.  MacLean. 
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There  being  no  other  nominations,  the  President  declared  Mr. 
Rorke  and  Mr.  MacLean  elected  as  auditors  for  the  coming  year. 

The  President — The  next  nomination  is  for  the  two  members 
of  the  Council  who  will  take  the  places  of  the  two  retiring  mem- 
bers. The  members  who  retire  this  year  are  Mr.  Gibson  and  Mr. 
Gaviller. 

Mr.  Kirkpatrick — I  nominate  Mr.  P.  S.  Gibson. 

Mr.  Fawcett — I  nominate  Mr.  Fitzgerald. 

Mr.  Rorke — I  nominate  Mr.  Gaviller. 

Mr.  Van  Nostrand — I  nominate  Mr.  C.  B.  Bowman. 

Mr.  Whitson — I  nominate  Mr.  Hutcheon. 

Mr.  Bolton— I  nominate  Mr.  C.  J.  Murphy. 

Dr.  Klotz — I  nominate  Mr.  H.  J.  Beatty. 

Mr.  Whitson — I  nominate  Mr.  W.  J.  Blair. 

The  President — The  next  order  of  business  is  unfinished 
business.  I  have  in  my  hand  several  motions  which  I  will  present 
to  the  meeting. 

The  first  one  is  a  motion  by  Mr.  Rorke,  seconded  by  Mr.  Faw- 
cett, that  the  sum  of  $275  be  paid  to  the  Secretary-Treasurer  for 
the  past  year.  Carried. 

The  next  one  is  moved  by  Mr.  Fawcett,  seconded  by  Mr.  Bolton, 
that  the  sum  of  $5  be  handed  to  each  of  the  auditors  of  the  Asso- 
ciation for  their  services  during  the  past  year.  Carried. 

The  next  one  is  moved  by  Captain  Gamble,  seconded  by  Mr. 
Van  Nostrand,  that  any  errors  or. omissions  in  the  report  of  the 
proceedings  now  in  the  hands  of  the  Secretary  and  the  stenographer, 
be  corrected  by  them  before  being  printed  in  the  Report.  Carried. 

Mr.  Rorke — I  think  the  Committee  appointed  to  present  the 
memorial  were  to  read  it  to  this  meeting.  I  have  reference  to  the 
one  to  the  Minister  of  Lands,  Forests  and  Mines. 

Mr.  Niven  read  the  memorial  to  the  Minister  of  Lands,  Forests 
and  Mines. 

The  President — I  think  from  the  statistics  which  have  been 
given  by  some  of  the  members  of  the  Association,  that  the  figures 
in  the  memorial  to  the  Government  are  very  reasonable  indeed,  and 
only  what  is  just  and  fair  towards  the  surveyor. 

Mr.  Fawcett — I  move  the  adoption  of  the  report  of  this  Com- 
mittee. 

Mr.  Fitzgerald — I  second  it.  Carried. 


MINUTES. 
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Mr.  Kirkpatrick — I  move  that  a  vote  of  condolence  be  taken 
and  a  letter  be  sent  to  the  members  of  the  families  of  the  deceased 
members  of  the  Association.    There  were  four  mentioned,  I  think. 

The  President — I  think  this  is  the  least  that  the  Association  can 
do  to  express  their  feelings  at  the  loss  of  the  members  by  death, 
and  the  Secretary  will  prepare  a  note  to  be  sent  to  the  respective 
families. 

The  chair  was  then  vacated  by  Dr.  Klotz,  and  taken  by  Mr. 
Fawcett. 

Mr.  Kirkpatrick — I  don't  think  this  meeting  should  close  with- 
out our  expressing  our  deep  sense  of  obligation  to  our  late  Presi- 
dent for  his  untiring  services  and  for  his  wonderful  skill  in  con- 
ducting this  meeting.  You  are  all  conscious  how  he  has  carried  on 
the  business  at  this  session,  and  I  am  sure  every  one  present  is 
grateful  to  Dr.  Klotz  for  coming  here  as  our  President.  We  know 
he  is  a  very  busy  man,  yet  he  has  taken  the  time  to  preside  at 
our  Annual  Meeting.  I  don't  like  to  butter  up  a  man  before  his 
face,  but  I  feel  we  owe  a  deep  obligation  to  Dr.  Klotz,  and  I 
therefore  move  that  a  hearty  vote  of  thanks  be  given  to  him. 

Mr.  Niven — I  have  much  pleasure  in  seconding  that  motion. 
I  entirely  concur  with  the  remarks  made  by  Mr.  Kirkpatrick.  I 
would  like  to  add  more  to  it,  but  I  cannot  express  my  feelings  as 
Mr.  Kirkpatrick  has  done. 

The  motion  was  put  by  the  new  President,  and  carried  unan- 
imously with  prolonged  applause  and  the  singing  of  ''For  He's  a 
Jolly  Good  Fellow." 

Dr.  Klotz — Mr.  President  and  Gentlemen:  This  is  certainly 
a  very  happy  ending  to  my  year  of  office.  As  I  have  said  before, 
I  feel  I  have  not  done  quite  what  is  expected  or  required  of  a 
President,  as  this  is  my  only  appearance  during  the  year  of  my 
holding  office.  However,  I  have  tried  during  the  three  days  I 
have  been  here  to  fill  the  chair  to  the  best  of  my  ability.  I  have 
contributed  a  paper  to  the  Association,  and  I  hope  in  the  future 
to  assist  in  any  way  I  can,  and  occasionally  to  contribute  papers. 
I  may  be  accused  of  writing  too  much  on  the  technical  side,  but 
it  may  give  a  little  variety  to  the  papers  to  have  something  a  little 
outside  of  the  ordinary  line,  like  the  "Earthquake  and  Surveyors." 
I  suppose  some  of  you  thought  there  was  no  connection  between 
an  earthquake  and  surveyors,  but  I  hope  I  have  made  it  clear  that 
this  is  possible.  Many  questions  arise  from  time  to  time,  and 
whenever  I  come  across  anything  of  interest  to  surveyors  I  will 
always  be  ready  to  give  my  slight  contribution  to  the  Association. 
I  thank  you,  gentlemen. 

I  suppose  it  only  remains  now  for  me  to  close  the  meeting. 
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When  I  look  at  the  members  present  and  the  number  of  members 
on  our  list,  I  am  sure  the  surveyors  are  not  doing  their  duty  to 
the  Association  to  the  extent  they  should.  Perhaps  if  I  might  make 
a  personal  remark,  I  think  there  are  more  members,  even  in  To- 
ronto, who  might  attend  the  meetings.  In  attending  at  these 
meetings  we  help  each  other.  It  is  something  like  the  value  of  the 
South  African  diamond.  At  the  mine  the  diamond  has  a  value, 
but  after  it  has  been  rubbed  and  polished  its  value  is  increased 
many,  many  fold,  and  that  is  the  way  with  men.  If  men  do  not 
come  into  contact  with  each  other  they  get  rusty  and  musty,  but 
when  they  come  to  a  meeting  like  this  they  get  polished  up.  I 
hope  more  members  will  be  here  at  our  next  meeting.  If  there 
is  no  other  business,  I  now  declare  the  Fourteenth  Annual  Meeting 
of  this  Association  closed. 


REPORT  OF  SECRETARY-TREASURER. 


25 


Reports. 


REPORT  QF  SECRETARY-TREASURER. 

Mr.  Chairman,  I  have  the  honor  to  submit  my  report  of  the 
official  business  of  the  Association  transacted  by  me  between  the 
26th  February,  1906,  and  the  26th  February,  1907. 

With  the  assistance  of  Mr.  A.  J.  Van  Nostrand,  the  Chairman 
of  the  Publication  Committee,  I  reviewed  the  minutes  of  our  meet- 
ing and  prepared  the  papers  that  had  been  read  before  the  Asso- 
ciation for  publication. 

The  undermentioned  Societies  exchanged  reports  with  us,  and 
we  sent  them  the  subjoined  numbers  of  copies  of  our  report: 


School  of  Practical  Science,  Engineering  Society   100  copies. 

Michigan  Engineering  Society    130  copies. 

Ohio  Society  of  Surveyors  and  Civil  Engineers   100  copies. 

Illinois  Society  of  Engineers  and  Surveyors   150  copies. 

Indiana  Engineers'  Society   130  copies. 

Iowa  Civil  Engineers'  and  Surveyors'  Society   115  copies. 


The  Board  of  Examiners  has  during  the  past  year  admitted 
to  our  Association  10  members,  and  we  have  lost  by  death  4. 

I  regret  that  during  the  past  year  pressure  of  business  seems 
to  have  hindered  many  of  our  members  from  communicating  to  us 
matters  that  might  have  been  of  interest  to  the  Association. 

Our  surveyors  seem  each  year  to  be  more  in  demand,  and  espe- 
cially where  new  lines  of  railways  are  being  constructed. 

Our  thanks  are  due  to  the  various  departments  through  whom 
we  have  regularly  received  the  Annual  Reports  of  the  United 
States  Coast  and  Geodetic  Survey,  the  Geological  Survey  of  Canada, 
the  Dominion  Archives,  and  the  Ontario  reports  of  the  Bureau 
of  Mines  and  the  Bureaus  of  Industry  and  Forestry. 

The  financial  statement  accompanying  this  report  exhibits  a 
prosperous  condition  of  the  Association. 

Again  I  conclude  with  my  warmest  thanks  to  the  members 
of  the  Association  for  their  continual  kindness  and  for  the  assist- 
ance they  have  given  me  in  the  execution  of  my  duties. 

Killaly  Gamble, 

Secretary-Treasurer. 

(3) 


26  ASSOCIATION  OF  ONTARIO  LAND  SURVEYORS. 

STATEMENTS  OF  BALANCES,  RECEIPTS  AND  EXPENDI- 
TURES BETWEEN  26th  FEBRUARY,  1906, 
AND  26th  FEBRUARY,  1907. 


Dr. 


To  Balance  in  Savings  Account  26th  February,  1906..  $  655  70 

"  Balance  in  Current  Account,  26th  February,  1906..  1,777  35 
"  Receipts  in  Board  of  Examiners'  Account,  including 

Government  grant  of  $200,  and  regular  fees. .  740  00 

"  Annual  fees,  including  Association  fees   545  92 

"  Amount  collected  from  advertisements...   51  10 

"  Accrued  interest  on  Savings  Account   36  90 


$3,806  97 

Cr. 

By  Amount  for  publishing  Proceedings,  1906-7   $  514  30 

"  Amount  granted  Secretary-Treasurer  (1905-6)  ....  275  00 

"  Amount  paid  for  postage    80  24 

"  Amount  printing  and  stationery   41  75 

"  Stenographers'    fees,    reporting   Annual  Meeting 

(1906-7)    50  00 

"  Amount  granted  to  Auditors    10  00 

"  Freight,  express,  bank  exchange,  Customs  broker- 
age and  sundries    18  63 

"  Assurance  on  Secretary's  bond    7  50 

"  Lantern  for  lecture   6  50 

* '  Duplicating  examination  papers  ,   17  50 

"  Extra  copies  of  Michigan  Engineer   40  00 

"  Caretaker  of  Repository   10  00 

"  Marking  tapes    11  00 

"  F.  L.  Blake,  astronomical  tables   65  00 


$1,147  42 

"  Amount  of  disbursements  in  Board  of  Examiners' 

Account   253  30 

"  Balance  in  Savings  Account   2,192  60 

"  Balance  in  Current  Account    213  65 


$3,806  97 

Killaly  Gamble, 

Secretary-Treasurer. 
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REPORT  OF  THE  COUNCIL  OF  MANAGEMENT  FOR  THE 

YEAR  1906. 

The  Council  begs  to  report  to  the  Association  of  Ontario  Land 
Surveyors  that  it  has  held  two  meetings  since  the  last  meeting  of 
the  Association,  one  on  the  25th  of  May,  1906,  and  the  o:her  on 
the  26th  February,  1907. 

At  the  meeting  of  the  25th  May,  1906,  Mr.  George  B.  Kirk- 
patrick  was  appointed  Chairman  of  the  Council  for  the  ensuing 
year. 

The  Council  passed  By-law  No.  48,  to  exempt  from  dues  Joseph 
Doupe,  of  Winnipeg.    The  By-law  is  as  follows: 

Whereas  it  has  been  proven  to  the  satisfaction  of  the  Council 
that  Joseph  Doupe,  O.L.S.,  was  granted  a  commission  as  Provincial 
Land  Surveyor  for  Ontario  on  or  about  the  13th  day  of  January, 
1863,  and  that  the  said  Joseph  Doupe  has  been  for  many  years 
and  is  now  a  non-resident  of  this  Province;  it  is  therefore  enacted 
that  the  said  Joseph  Doupe  is  hereby  granted  exemption  from  dues 
under  the  authority  of  sub-section  4  of  section  42,  chapter  180, 
Revised  Statutes  of  Ontario,  1897. 

At  this  meeting  the  several  Standing  and  Special  Committees 
required  by  the  statute,  by-laws  and  resolution  of  the  Council,  were 
appointed.  The  resolution  moved  by  Mr.  G.  B.  Abrey  and  seconded 
by  Mr.  George  Ross  at  the  Annual  Meeting  of  the  Association  on 
the  1st  of  March,  1906,  regarding  the  preparation  of  an  astron- 
omical table,  was  discussed,  and  under  the  authority  thereby  given 
the  Secretary  was  instructed  to  have  required  tables  prepared  by 
Mr.  Frank  L.  Blake,  at  a  cost  of  $65,  such  tables  to  cover  from 
42  degrees  to  52  degrees  north  latitude. 

The  Council  has  to  regret  the  loss  of  five  members  of  the  Asso- 
ciation by  death  since  the  last  meeting,  namely,  Samuel  Howells 
Bigger,  who  died  in  British  Columbia;  William  Spry,  who  died 
in  Toronto ;  Royal  Wilkinson  Hermon,  who  died  at  his  home  in 
Rednorsville  on  the  9th  of  February  of  the  present  year,  and  W.  T. 
McGeorge,  of  Chatham,  and  George  B.  Abrey,  of  Toronto  Junc- 
tion. 

Respectfully  submitted, 

George  B.  Kirkpatrick, 

Chairman  of  Council. 


Toronto,  February  27th,  1907. 
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REPORT  OF  COMMITTEE  ON  LAND  SURVEYING. 

Mr.  President, — Your  Committee  on  Land  Surveying  for  the 
Association  year  of  1906-7  beg  leave  to  report  that  general  dissatis- 
faction exists  among  those  surveyors  employed  on  Government 
work  as  to  prices  paid,  and  it  is  hoped  that  some  steps  may  be 
taken  that  will  result  in  a  more  equitable  arrangement  than  that 
of  1906. 

Only  one  question  has  been  submitted  to  the  Committee  through 
the  Question  Drawer. 

A.  NlVEN, 

Chairman. 


7  o. 
0 

I  ^-Q  C  

(a)  How  and  where  would  you  run  the  line  between  the  east  and  west  halves  or 
Lot  7  ? 

Modern  system — 6  mile  township.    Lake  shown  correctly  in  original  returns. 

(b)  If  lake  not  shown  in  original  returns  and  area  not  deducted  does  it  affect 
the  patent  ? 


REPORTS  OF  COMMITTEES. 
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QUESTION  DRAWER. 


"HOW  AND   WHERE   WOULD   YOU   RUN   THE  LINE 
BETWEEN  THE  EAST  AND  WEST  HALVES 
OF  LOT  7?" 


Mr.  Kirkpatrick  spoke  on  this  question,  illustrating  his  re- 
marks by  reference  to  a  sketch  on  the  blackboard.  He  said:  A 
similar  question  to  that  was  a  puzzler  to  the  students.  It  seems  as 
easy  as  possible  to  do  it,  that  there  can  be  no  two  ways  of  doing 
it,  yet  I  think  there  were  half  a  dozen  ways  discovered,  five  of 
them  being  wrong. 

Mr.  Gibson — What  is  the  practice  of  the  Department? 

Mr.  Kirkpatrick — To  follow  out  the  Survey  Act.  I  will  show 
exactly  the  picture  which  was  presented  to  the  eyes  of  the  students. 
As  I  told  the  students,  if  they  got  an  orange  and  divided  it  into 
two  equal  parts,  would  there  be  more  in  one-half  than  in  the 
other?  They  said,  "No."  Then  I  said,  "Why  do  you  divide  the 
lot  differently?"  The  simple  way  to  do  it  is,  if  the  front  of  the 
lot  is  40c  and  the  east  and  west  boundaries  are  80c  and  79c,  there 
are  318  acres  in  the  lot.  You  divide  318  by  2  and  get  159  acres 
for  each  part.  You  then  calculate  what  the  frontage  would  be 
that  would  give  exactly  159  acres  in  each  half,  and  run  the  divid- 
ing line  parallel  to  the  governing  line.  The  lake,  as  all  surveyors 
know  in  their  instructions,  forms  no  part  of  the  lot,  even  if  a 
broken  lot.  We  had  an  argument  last  night  as  to  the  worth  of 
descriptions.  A  description  which  is  not  correct  is  not  worth 
a  dollar.  (The  Chairman — That  is  right.)  The  description  which 
is  correct  is  worth  a  great  deal  more.  (Hear,  hear.)  The  chief 
point  in  our  business  in  Northern  Ontario  is  to  make  correct  de- 
scriptions. It  is  marvellous  that  there  should  be  half  a  dozen  ways 
when  only  one  way  is  correct.  The  surveyor  has  got  to  remember 
dow,  when  quarter  section  lots  are  sold  for  a  million  dollars,  that 
people  want  to  know  where  they  are  and  want  to  be  absolutely  sure 
that  there  is  no  doubt  they  have  got  the  piece  of  land  that  their 
patent  shows.  Now,  if  it  is  a  full  lot.  the  simple  designation  is 
perfectly  right;  but  then,  the  designation  being  perfectly  right  in 
the  patent,  it  does  not  follow  that  it  is  right  on  the  ground.  If 
a  surveyor  is  instructed  by  the  patentee,  who  says:  "There  is  my 
patent  for  the  north-west  corner;  I  want  that  laid  out."  and  he 
runs  a  line  down  40  chains  and  lays  it  out  in  this  way,  it  is  not 
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necessarily  right.  Another  surveyor  takes  the  trouble  of  meas- 
uring the  lot,  and  he  finds  the  true  line. 

Mr.  Gibson — You  mean  that  those  lots  have  to  be  re-measured 
from  the  boundaries  as  existing  on  the  ground  when  the  surveyors 
go  to  survey,  and  that  they  are  not  to  take  the  chain  measurement 
on  the  plan  at  all? 

Mr.  Kirkpatrick— No,  what  is  the  good  of  it. 

The  President — If  there  is  a  lake  in  the  lot,  it  appears  to  me 
that  it  would  depend  upon  our  climate  or  the  state  of  our  rainfall 
how  large  the  lot  is.  To  my  notion,  the  south  or  north  half  has 
a  definite  position,  no  matter  how  many  lakes  there  are.  If  I  un- 
derstand Mr.  Kirkpatrick,  this  boundary  must  be  shifted.  That 
is  a  new  idea  to  me.  Supposing  the  grant  were  made,  and  sup- 
posing we  know  this  lake  is  there.  Ten  years  hence  that  lake  might 
be  dry,  and  the  division  of  the  lot  might  be  shifted  by  the  condition 
of  the  water,  which  I  do  not  think  is  definite.  The  sub-division  of 
a  lot  is  a  definite  thing.  What  the  Government  would  grant  title 
to  is  the  amount  of  land;  they  would  not  grant  the  water.  They 
would  say,  "We  were  going  to  sell  you  80  acres,  but  because  there 
is  water  there  we  will  only  sell  you  or  convey  to  you  60  acres." 

Mr.  Kirkpatrick — What  the  Department  understands  by  a  lot 
is  a  full  lot.  It  understands  by  the  term  broken  lot  all  lots  broken 
by  water.  The  land  under  the  water  forms  no  part  of  that  lot. 
The  area  of  a  broken  lot  is  the  area  of  land  in  it.  Now  then,  the 
Department  could  sell,  after  they  granted  the  whole  of  that  broken 
lot,  to  anybody,  to  another  person  who  discovered  mineral  under 
that  lake.  They  would  not  ask  the  man  who  owned  the  broken 
lot  whether  he  liked  it  or  not.  We  know  that  was  done  in  the  case 
of  Kerr  Lake  the  other  day.  Another  thing  a  surveyor  has  to 
recollect  is  that  when  a  man  stakes  out  a  portion  of  a  lot  he  has 
to  stake  out  the  land  in  that  portion.  If  he  wants  the  land  under 
the  water,  that  is  conveyed  in  a  separate  grant,  that  does  not  form 
any  part  of  the  lot.  He  stakes  out  a  broken  lot,  and  then  has  to 
make  another  claim  if  he  would  absolutely  enjoy  what  lies  under 
water.  Of  course  I  am  not  talking  about  lakes  which  were  not 
seen  or  not  known.  There  is  no  question  about  it  that  if  a  lot  was 
granted  as  containing  320  acres,  and  there  was  a  lake  which  the 
surveyor  never  saw  and  the  Department  was  unaware  of,  the  patent 
would  carry  that  lake.  Probably  the  party  who  owned  the  lot 
would  come  down  afterwards  and  say,  "There  is  a  big  lake,  and 
I  want  to  be  relieved  from  it."  Well,  if  he  got  a  surveyor  to 
survey  it  any  time  within  five  years,  a  supplementary  patent,  if 
it  was  in  the  northern  country,  would  be  granted,  deducting  the 
area  of  water  and  refunding  the  money.  You  could  not  lay  out  an 
aliquot  part  of  a  lot.  With  a  lake  in  it,  you  must  lay  out  the  portion 
by  metes  and  bounds. 
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Mr.  Fawcett — It  is  better  to  avoid  aliquot  parts  where  there  is 
a  broken  lot. 

Mr.  Kirkpatrick — Yes,  that  is  a  regular  rule;  describe  it  by 
metes  and  bounds  as  part  of  a  broken  lot,  but  never  describe  it  as 
an  aliquot  part.  If  I  knew  there  was  a  lake  there  I  would  go 
in  and  survey  it.  I  would  give  the  man  half  the  land  and  run 
the  line  parallel  to  the  governing  boundary. 

Mr.  Blake — Astronomically,  of  course. 

Mr.  Kirkpatrick — Yes.  I  contend  the  section  line  is  governed 
by  the  section  from  which  the  lots  are  numbered. 

Mr.  Ross — I  do  not  see  why  you  take  no  account  of  the  con- 
\ergence  of  meridians  in  the  lines  dividing  east  and  west  halves. 

Mr.  Kirkpatrick — You  cannot  run  two  lines  mathematically 
parallel  on  a  sphere;  practically,  of  course,  you  can,  but  theoreti- 
cally you  cannot. 

Mr.  Gibson — I  think  most  of  the  surveyors  think  the  lake  is 
part  of  the  lot,  and  in  the  Northwest  they  cheerfully  take  it  up. 
Here,  where  the  lakes  are  permanent;  if  the  lake  in  that  lot  is  10 
acres,  we  call  it  part  of  the  lot,  but  when  a  purchaser  gets  the  deed 
from  the  Crown  for  a  broken  lot,  the  Crown  only  sells  him  so  many 
acres  of  land  and  excludes  the  lake  from  his  title.  Where  is  the  lake 
then? 

Mr.  Blake — It  becomes  part  of  the  lot  if  drained. 

Mr.  Kirkpatrick — We  have  had  an  instance  of  that  in  Otter 
Lake.  It  was  reduced  to  a  much  smaller  area,  and  the  area  of  land 
was  increased,  but  the  effect  of  draining  that  lake  did  not  give  the 
new  land  to  the  riparian  owners  adjoining.  They  had  to  come  to 
the  Department  and  take  out  a  patent  and  pay  for  it. 

Mr.  Van  Nostrand — Is  the  lake  to  be  considered,  for  the  pur- 
poses of  title,  as  part  of  the  lot  ?  We  have  had  the  ruling  of  the 
Director  of  Surveys,  that  where  a  lake  is  shown  on  the  original  plan 
it  is  not  considered  any  part  of  the  land.  Therefore,  the  title  to 
the  lake  vests  in  the  Crown.  We  know  what  Province  it  belongs 
to,  but  what  municipality,  what  Township,  what  designation  it  is 
to  be  known  by,  is  a  little  obscure.  It  is  Crown  lands  within  a 
certain  Province,  but  1  do  not  know  just  how  it  should  be  desig- 
nated.   It  is  a  lake  surrounded  by  parts  of  a  lot. 

The  Chairman — And  the  adjoining  country. 

Mr.  Van  Nostrand — Then  we  have  the  other  question  suggested 
by  the  President,  that  the  owners  of  the  two  halves  of  that  lot 
will  assume  that  the  patent  is  granted  for  the  full  lot.  Now  suppose 
of  the  three  hundred  acres  of  dry  land  at  that  time  one-half  was 
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sold,  the  east  half,  and  the  owner  at  the  time  of  the  sale  had  a 
survey  made.  Five  years  later  his  neighbor  also  had  a  survey  made 
by  the  same  surveyor,  who  followed  out  the  principles  laid  down 
to-day,  but  it  was  a  dry  time,  and  the  fences  got  a  jogging  worse 
than  they  did  by  the  earthquake  we  heard  about  yesterday.  Now 
suppose  the  lake  had  not  been  shown  on  the  original  plans,  but 
existed  just  the  same,  and  had  not  been  seen  by  the  original  sur- 
veyor, did  the  Crown  grant  the  title? 

Mr.  Kirkpatrick — Yes,  for  the  lot. 

Mr.  Van  Nostrand — Then  he  has  no  further  concern.  He  has 
his  valuable  marl  bed  or  silver  vein  for  nothing,  without  it  being 
necessary  for  him  to  get  a  new  patent  on  that  lake. 

Mr.  Kirkpatrick — We  do  not  describe  it  as  being  part  of  that 
lot,  but  as  being  within  the  limits  of  the  lot. 

Mr.  Van  Nostrand — Is  not  a  concession  composed  of  a  certain 
number  of  lots  lying  within  its  limits? 

Mr.  Kirkpatrick — The  concession  is  run  on  the  ground:  A 
point  was  raised  up  near  Guelph.  There  was  a  question,  did  the 
municipality  own  the  land  under  the  water  of  the  lake? 

Mr.  Van  Nostrand — Was  it  settled? 

Mr.  Niven— The  other  part  of  the  question  is,  ' '  If  the  lake  was 
not  shown  in  the  original  returns  and  the  area  is  not  deducted,  does 
it  affect  the  patent?" 

The  Chairman— Mr.  Kirkpatrick  has  answered  that,  I  think. 

Mr.  Niven — Well,  the  answer  of  the  Committee  is  as  Mr.  Kirk- 
patrick has  stated.  The  east  half  of  that  lot  is  half  of  the  area 
made  by  a  line  parallel  to  the  east  boundary,  the  governing  line, 

Mr.  Gibson — Including  the  lake? 

Mr.  Niven — Then,  supposing  the  lake  was  not  seen  at  all,  and 
the  surveyor  ran  round  it  on  the  north-east  and  south,  and  the 
whole  lot  was  given  as  320  acres,  and  then  afterwards  there  is  a 
half  of  it  sold,  the  west  half  might  contain  the  lake  and  the  man 
would  own  it. 

Mr.  Blake— I  think  Mr.  Kirkpatrick 's  ruling  was  to  divide  the 
dry  land  into  halves  and  quarters.  That  is  a  good  thing  for  the 
surveyor.  A  man  could  not  do  it  in  a  short  time.  He  would  really 
have  to  find  the  area,  the  point  of  commencement,  and  adjust  it 
so  as  to  run  it  parallel  to  the  eastern  boundary  astronomically 
north.  That  is  quite  a  difficult  matter  to  do,  and  adds  to  the  cost 
of  the  survey. 

Mr.  Ross— Suppose,  Mr.  Kirkpatrick,  you  went  out  to  survey 
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that  lot  and  found  it  to  contain  320  acres,  and  then  went  in  and 
traversed  the  lake  and  found  it  was  15  acres  instead  of  20,  what 
would  happen  if  the  patent  was  for  300  acres? 

Mr.  Kirkpatrick — You  see,  the  man  has  got  the  whole  lot,  so 
you  don't  want  to  bother  about  the  lake  at  all.  The  area  might 
be  more  or  less  than  20  acres. 

Mr.  Blake — Suppose  the  lake  is  dried  up? 

Mr.  Kirkpatrick — Are  we  talking  about  Northern  On- 
tario, or  the  Northwest?  I  do  not  know  of  any  lake  in  Ontario 
which  disappears  in  the  summer  and  re-appears  in  the  fall.  There 
is  no  variation  about  a  lake.  If  a  lake  is  there,  it  is  a  lake  all  the 
time.  There  are  plenty  in  the  swampy  grounds,  but  I  would  not 
call  a  wee  pond  a  lake.  I  would  shut  my  eyes  and  call  that  part 
of  the  lot.   We  are  talking  of  a  lake  of  from  25  to  30  acres. 

Mr.  Blake — Permanent  water? 

Mr.  Ross — High  water  mark  would  show  the  edge  of  vegeta- 
tion. 

Mr.  Gibson — What  I  understand  is  that  the  Department  con- 
siders a  lot  with  a  lake  as  a  broken  lot.  They  do  not  sell  portions 
of  it  by  aliquot  portions,  but  by  metes  and  bounds.  Therefore  the 
trouble  suggested  here  is  imaginary. 

Mr.  Van  Nostrand — It  is  so  now,  but  it  was  not  always  so. 

Mr.  Ross — The  best  way  is  to  deed  the  portion  by  metes  and 
bounds.    It  would  save  a  good  deal  of  surveying. 


REPORT  OF  BOARD  OF  EXAMINERS  OF  ONTARIO  LAND 
SURVEYORS,  1906-7. 

The  Board  met  at  the  Board  Room,  Department  of  Lands, 
Forests  and  Mines,  on  Monday,  the  11th  February,  1907. 

The  following  candidates  passed  the  required  Preliminary 
Examination : 

William  Herbert  Brown,  Toronto,  Ont. 
Herbert  McEwen  Anderson,  Dundas,  Ont. 
Robert  Wilmott  Code,  Alvinston,  Ont. 
Duncan  Grantly  Ricketts,  Fort  William.  Ont. 
Roger  Melville  Lee,  Hamilton,  Ont. 
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James  Thomas  Coltham,  Aurora,  Ont. 
Henry  Charles  DeQuincey  Sewell,  Toronto,  Ont. 
The  following  candidates  passed  the  required  Final  Examina- 
tion : 

William  Hugh  Holland,  Toronto,  Ont. 
Robert  Daniel  McCaw,  Welland,  Ont. 
Wallace  Smith,  Lindsay,  Ont. 
Herbert  Thomas  Routly,  Toronto  Junction,  Ont. 
Albert  George  Stacey,  Ottawa,  Ont. 
Horace  Llewellyn  Seymour,  Ottawa,  Ont. 
John  Morgan  Empey,  Ottawa,  Ont. 
Charles  Campbell  Smith,  Ottawa,  Ont. 

Messrs.  Robert  D.  McCaw,  Wallace  Smith,  and  Charles  C. 
Smith  were  duly  sworn  in. 

Messrs.  Routly,  Stacey,  Seymour  and  Empey  to  present  them- 
selves for  the  purposes  of  being  sworn  in  at  a  later  date. 

The  following  articles  were  filed  by  the  undernamed  pupils 
during  the  year: 

Name  of  Pupil 
Angus,  G.  B. 
Sinclair,  Duncan 
Pearce,  John  W. 
Atwood,  Chas.  H. 
McEwen,  G.  G. 
Sewell,  H.  C.  De< 

The  following  bonds  have  been  approved  and  filed  with  the 
Provincial  Treasurer,  in  accordance  with  the  Revised  Statutes  of 
Ontario,  1897,  chapter  180,  section  36,  sub-section  2 : 

Michael  Edward  Brian. 
Uriah  W.  Christie. 
James  H.  Smith. 
Charles  H.  Fullerton. 
Thomas  H.  Dunn. 
Edward  R.  Bingham. 
Edward  0.  Fuce. 
Samuel  R.  Crerar. 

Respectfully  submitted, 

Geo.  B.  Kirkpatrick, 

Chairman  of  Board. 


Name  of  Surveyor 

Residence 

Date  of  Articles 

Terms 

Clark,  L.  O. 

London 

27th  Feb.,  1906 

3  years 

Smith,  J.  H. 

New  Liskeard 

12th  Feb.,  1906 

3  years 

Beatty,  H.  J. 

Eganville 

20th  Feb.,  1906 

3  years 

Shaw,  J.  H. 

North  Bay 

2nd  April,  1906 

3  years 

Clark,  F.  F. 

Deer  Park 

6th  March,  1906 

1  year 

Sewell,  H.  DeQ. 

Toronto 

16th  Feb.,  1907 

3  years 
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REPORT  OF  COMMITTEE  ON  LEGISLATION. 

The  Committee  begs  to  report  as  follows : 

It  will  be  in  the  memory  of  the  members  that  at  lasl  year's 
meeting  a  discussion  took  place  regarding  making  proposed  amend- 
ments to  the  Survey  Act,  in  view  of  the  probable  revision  of  the 
Statutes  by  the  Legislature,  and  a  Committee  was  appointed  by 
the  Council  of  Management  to  undertake  this  work.  Owing,  how- 
ever, to  the  delay  in  sending  out  the  report  of  the  proceedings,  no 
action  was  taken  until  the  19th  December  last,  when  the  Chairman 
sent  out  a  notice  to  all  the  members  of  the  Committee  on  Legislation, 
referring  them  to  page  26  of  the  Report  of  the  Association  last 
year,  and  asking  them  to  submit  any  alterations  or  amendments 
which  they  thought  might  be  necessary  in  the  Survey  Act  or  in 
the  Acts  kindred  thereto.  Most  of  the  members  of  the  Committee 
replied  that  they  did  not  know  of  any  particular  amendment  call- 
ing for  instant  alteration,  and  as  the  Act  for  the  Revision  of  the 
Statutes  will  not  be  passed  until  next  year,  it  would  be  well  to 
reappoint  a  strong  Committee,  who  may  take  the  matter  in  hand  and 
suggest  such  alterations  as  the  Association  may  think  desirable. 
There  is  one  amendment  which  it  is  proposed  to  ask  the  Legislature 
to  pass  this  year.  It  relates  to  sections  concerning  the  manner  in 
which  municipal  surveys  are  performed,  and  your  Committee  thinks 
that  these  amendments  would  be  most  desirable.  The  Honorable  the 
Attorney  General  has  been  asked  to  take  charge  of  the  amendments 
to  the  Surveys  Act.    The  amendments  are  as  follows : 

AN  ACT  TO  AMEND  THE  SURVEYS  ACT. 

His  Majesty,  by  and  with  the  advice  and  consent  of  the  Legis- 
lative Assembly  of  the  Province  of  Ontario,  enacts  as  follows : 

1.  Sub-section  3  of  section  14  of  the  Surveys  Act  is  hereby 
amended  by  adding  at  the  end  of  such  sub-section  the  following 
words,  1  '  and  for  the  purpose  of  establishing  such  two  nearest  points 
or  places,  the  surveyor  who  makes  the  survey  may,  if  necessary, 
survey  farther  than  the  points  mentioned  in  the  Council's  appli- 
cation." 

2.  Sub-section  5  of  the  said  section  14  is  hereby  amended  by 
inserting  at  the  end  of  such  sub-section  5,  the  words  following: 
"or  the  Council  may,  without  a  previous  estimate,  levy  on  the  said 
proprietors  in  the  properties  aforesaid  the  amount  of  the  expense 
when  the  same  shall  have  been  incurred  and  ascertained,  and  the 
Certificate  of  the  Minister  of  Lands,  Forests  and  Mines  certifying 
the  amount  of  such  expense  shall  be  conclusive." 

3.  The  said  section  14  is  hereby  further  amended  by  adding 
thereto  the  following  as  sub-section  6  thereof : 
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"6.  Where  an  application  is  made  by  a  Council  upon  its  own 
motion,  such  Council  may,  if  it  deems  the  application  to  be  in  the 
public  interest  in  assisting  to  determine  the  boundaries  or  limits  of 
any  public  road  or  highway,  or  the  like,  to  pay  out  of  the  general 
funds  of  the  Township  either  the  whole  of  the  said  expense  or  such 
portion  thereof  as  the  Council  may  deem  proper;  and  in  the  event 
of  the  Council  paying  only  part  of  the  expense  out  of  the  general 
funds,  the  Council  may  order  that  the  remainder  of  the  expense 
may  be  levied  on  the  said  proprietors  in  the  proportion  and  manner 
aforesaid. " 

All  of  which  is  respectfully  submitted. 

Geo.  B.  Kirkpatrick, 

Chairman. 


REPORT  OF  COMMITTEE  ON  TOPOGRAPHICAL  SURVEY. 

The  mills  of  the  gods  grind  slowly,  but  the  grist  is  good.  Last 
year  the  report  recorded  the  beginning  in  a  small  and  quiet  way 
of  the  triangulation.  starting  from  Ottawa  and  proceeding  down 
the  Ottawa  River.  This  year  it  is  with  pleasure  we  report  that 
this  work,  consisting  at  present  of  station-building,  scaffolding 
reaching  to  70,  80  and  even  90  feet  in  height,  is  approachng  the 
St.  Lawrence,  our  main  waterway,  and  which  deserves,  perhaps, 
our  first  attention.  The  work  so  far  undertaken  is  under  the  di- 
rection of  the  Chief  Astronomer. 

It  is  believed  that  the  work  could  be;  furthered  if  our  Asso- 
ciation would  memorialize  the  Dominion  Government  in  behalf  of 
the  trigonometrical  survey  of  Canada,  and  that  survey  is  consid- 
ered a  highly  necessary  national  undertaking. 

Respectfully  submitted, 

Otto  Klotz, 

Chairman. 


REPORT  OF  COMMITTEE  ON  POLAR  RESEARCH. 

Mr.  President, — On  March  1st,  1894,  a  resolution  was  intro- 
duced at  the  Annual  Meeting  of  the  Association,  appointing  a 
Special  Committee  to  submit  a  report  upon  explorations  in  Arctic 
Canada.     The  instructions  given  the  Committee  were,  however, 
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not  strictly  interpreted,  as  will  be  noted  from  the  various  reports 
presented  year  by  year. 

In  the  1896  proceedings  will  be  found  a  plan  of  the  circura- 
polar  regions  reduced  from  a  large  plan  on  file  in  the  archives 
of  the  Association. 

Two  interesting  papers  by  Mr.  J.  W.  Tyrrell  aroused  interest 
in  the  Association,  the  first,  "Through  the  Barren  Lands,"  pre- 
sented in  1896,  and  the  second  in  February,  1900,  entitled  "Coast 
and  Harbor  Surveys  in  Hudson's  Bay  and  Strait." 

Mention  should  also  be  made  of  the  correspondence  with  the 
Department  of  the  Interior  in  December,  1896  and  1897,  which  will 
be  found  in  Mr.  Tyrrell's  report  of  the  Committee  in  the  1897 
proceedings. 

The  attention  of  Canadians,  particularly  those  in  the  vicinity 
of  Toronto,  was  drawn  to  the  Arctic  regions  by  the  Association 
securing  Lieut.  R.  E.  Peary  to  lecture  in  Toronto  in  February, 
1896,  after  his  return  from  explorations  in  North-eastern  Green- 
land. His  achievements  were,  however,  eclipsed  by  those  of  Prof. 
Nansen,  who  returned  from  his  farthest  north  in  the  latter  part 
of  1896. 

Mention  should  also  be  made  of  Capt.  Bernier's  lectures  in 
1901,  in  which  year  a  carefully  drawn  memorandum  was  pre- 
sented to  the  Dominion  Government  by  the  Association  respecting 
explorations  in  the  Arctic  regions,  and  the  importance  of  these 
lands  to  Canada. 

Prof.  Nansen 's  lecture  in  the  November  following  Peary's 
lecture,  served  to  stimulate  our  interest  in  our  most  northerly 
lands,  but  unfortunately  not  to  a  sufficient  degree  to  induce  mem- 
bers of  this  Association  to  volunteer  as  apprentices. 

Year  by  year  the  appeals  of  the  Committee  have  apparently 
been  in  vain,  but  we  believe  that  the  recent  activity  and  interest 
shown  by  the  Dominion  Government  has  been  due  to  early  mis- 
sionary work  performed  by  this  Association. 

In  our  report  of  last  year,  we  omitted  to  notice  the  cruise  of 
the  "Neptune,"  under  the  command  of  Mr.  A.  P.  Low.  now  Di- 
rector of  the  Geological  Survey  of  Canada.  As  this  was  the  first 
expedition  sent  to  the  Arctic  regions  by  Canada,  a  summary  of 
th<j  narrative,  which  appeared  in  book  form  in  1904,  may  be  of 
interest. 

In  the  spring  of  1903  the  Dominion  Government  decided  to 
send  a  cruiser  to  Hudson  Bay  and  the  Arctic  islands,  to  establish 
stations  for  the  collection  of  customs,  the  administration  of  justice, 
and  the  enforcement  of  the  law.    The  "Neptune,"  a  Newfound- 
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land  whaler  of  465  tons,  was  chartered  for  the  expedition,  which 
sailed  from  Halifax  on  August  23rd,  1903.  After  touching  at 
several  Labrador  ports,  the  east  coast  of  Baffin's  Land  was  visited, 
then  harbors  in  Hudson's  Strait. 

The  vessel  arrived  safely  at  Fullerton  Harbor,  Lat.  38  deg., 
55  min.  in  the  north-west  part  of  Hudson's  Bay,  in  the  latter  part 
of  September,  and  immediately  work  was  commenced  on  the  erection 
of  buildings  on  shore  for  housing  the  crew  and  the  six  members 
of  the  Northwest  Police  Force,  who  accompanied  the  expedition  to 
this  point. 

During  the  time  the  vessel  was  frozen  in,  surveys  were  made 
of  the  shores  of  the  islands  and  of  the  mainland  for  many  miles 
north  and  south  of  Fullerton. 

In  May,  1904,  Wager  Inlet  was  explored,  and  the  south-west 
shore  of  Southampton  Island. 

It  was  not  until  July  18th  that  the  " Neptune"  was  able  to 
break  her  way  out  of  Fullerton  Harbor,  and  she  arrived  at  Port 
Burwell,  at  the  easterly  entrance  to  Hudson's  Strait  on  July  25th. 

Taking  on  coal  and  provisions  detained  the  ''Neptune"  in 
port  until  August  2nd,  when  she  started  on  her  northern  cruise. 
On  August  6th  Disco  was  passed,  and  Cape  York  was  reached  on 
August  7th,  a  remarkably  quick  passage  across  Melville  Bay. 

The  winter  quarters  of  *Lieut.  Peary  in  1902-03  at  Cape  Sa- 
bine, and  of  the  unfortunate  Greely  expedition  in  1883,  were  visit- 
ed on  August  10th.  Cape  Sabine  is  an  island  at  the  west  side  of 
Smith's  Sound,  in  Lat.  78  deg.,  45  min. 

In  sailing  from  Cape  Herschel,  on  the  mainland  of  Ellesmere 
Land,  the  vessel  struck  heavily  on  a  reef,  and  lost  75  feet  of  her 
keel,  but  fortunately  she  was  sufficiently  staunch  to  withstand  this 
battering;  but  the  full  extent  of  the  injury  was  not  known  until 
her  return  to  Halifax. 

At  Cape  Herschel  a  landing  was  made,  on  August  11th,  and 
a  document  read  taking  formal  possession  in  the  name  of  the 
King.  The  Canadian  flag  was  also  raised  and  saluted,  and  a  copy 
of  the  document  was  placed  in  a  large  cairn  built  of  rocks  on  the 
end  of  the  Cape. 

On  August  13th  Lancaster  Sound  was  entered,  and  on  the  15th 
Beechy  Island  was  visited.  A  record  was  found  here  showing  that 
the  Norwegian  sloop  "Gjoa"  had  arrived  in  August,  1903.  A  sum- 
mary of  Capt.  Admundson's  voyage  in  the  "Gjoa"  from  Baffin's 
Bay  to  the  mouth  of  the  Mackenzie  River,  will  be  found  in  our 
report  of  last  year. 
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After  an  inspection  of  relics  of  the  Franklin  Expedition  and 
the  monument,  the  return  trip  was  commenced,  by  first  crossing  to 
North  Somerset.  On  August  17th  formal  possession  was  taken  of 
this  large  island. 

The  permanent  Esquimaux  encampments  at  Pond's  Inlet  were 
visited  on  August  19th-21st,  and  on  the  22nd  the  voyage  south- 
ward was  commenced,  but  owing  to  fogs  and  ice,  Cumberland  Gulf 
was  not  reached  until  August  27th,  and  Blacklead  Island,  near 
the  head  of  the  gulf,  on  August  31st. 

Port  Burwell  was  again  reached  on  September  4th. 

Explorations  were  made  along  the  south  shore  of  Hudson's 
Strait,  on  the  way  to  Fullerton,  where  the  ship  arrived  on  Sept. 
16th.  Leaving  Fullerton  on  the  25th  Sept.,  Port  Burwell  was 
reached  on  October  1st.  Within  an  hour  of  the  arrival,  the 
"Arctic,"  with  Capt.  Bernier  and  Major  Moodie,  arrived,  west- 
ward bound. 

On  Oct.  4th  the  "Neptune"  started  for  Halifax,  arriving  on 
Oct.  12th. 

Commander  Low  followed  his  instructions  to  the  letter,  going 
no  farther  north  in  Smith's  Sound,  nor  further  west  in  Lancaster 
Sound  than  his  instructions  warranted.  It  is  to  be  hoped  that  the 
Dominion  Government  may  be  prevailed  upon  to  send  another  ex- 
pedition to  fully  explore  the  north-west  part  of  Ellesmere  Land, 
and  the  islands  recently  discovered  to  the  west  thereof  and  par- 
tially explored  in  1900-02  by  Capt.  Sverdrop  in  the  "Fram." 

In  the  spring  of  1900  Capt.  Cagni,  a  member  of  the  Duke 
d'Abruzzi  expedition,  attained  Lat.  86,  deg.  33'  N.,  the  highest 
record  north  to  that  date,  by  sledging  from  Franz  Josef  Land. 
This  exceeded  Nansen's  farthest  north  in  1896  by  only  seventeen 
minutes. 

This  record  was,  however,  broken  by  Lieut.  Peary  on  April 
21st,  1906.  He  started  on  his  last  expedition  in  1905,  returning  in 
1906,  his  base  being  Jones  Sound.  His  highest,  Lat.  87,  deg.  06, 
was  made  over  the  ice  by  sledges  from  the  northerly  end  of  Elles- 
mere Land.  The  open  season  and  the  bad  condition  of  the  ice 
prevented  further  progress  north.  He  is  confident  that  the  next 
expedition  will  succeed  in  reaching  the  pole. 

The  -Polar  Research  Committee  endeavored  to  secure  Com- 
mander Peary  for  a  lecture  during  this  meeting,  but  failed. 

The  proposed  Wellsman  balloon  expedition  across  the  pole 
from  Spitzbergen,  which  was  duly  advertised  to  be  undertaken 
in  1906,  was  deferred  for  another  year.     Whether  the  balloon 
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proved  unsatisfactory,  or  the  equipment  inefficient,  has  not  been 
clearly  set  forth. 

Recent  achievements  in  aerial  navigation  are  certainly  very 
encouraging,  and  it  is  quite  possible  that  Wellsman  may  succeed. 

Respectfully  submitted, 

Willis  Chipman, 

Chairman. 


REPORT  OP  COMMITTEE  ON  DRAINAGE. 

Mr.  President, — Your  Committee  on  Drainage,  though  not 
being  able  to  submit  a  report  which  throws  much  light  on  this 
vexed  and  important  question,  take  credit  that  during  the  present 
very  busy  season  they  did  not  let  the  matter  go  by  the  board  en- 
tirely. In  this  case  the  members  of  the  Committee  would  no  doubt 
be  severely  dealt  with,  and  would  lose  all  chance  of  being  re- 
appointed on  this  honorable  Committee.  Some  correspondence 
passed  between  members  of  the  Committee,  but  the  first  reply 
received  by  the  Chairman  was  in  response  to  a  letter  written  to  Mr. 
W.  G.  McGeorge,  O.L.S.  and  C.E.,  one  of  the  most  highly  honored 
and  brightest  members  of  our  Association.  The  following  is  the 
reply,  which  will  be  received  with  deep  grief  by  every  one  of  us, 
who  all  will  wish  to  give  our  tenderest  sympathy  to  the  bereaved 
members  of  the  family: 

"Father  passed  away  on  the  first  day  of  July  of  last  year, 
after  a  six  weeks'  illness  which  seized  him  while  he  was  away  on 
a  survey  of  Walpole  Island." 

I  shall  now  read  some  very  important  suggestions  made  by 
some  members  of  the  Committee.    These  are  as  follows: 

"I  wish  to  call  your  attention  to  Sec.  9,  Sub-Sec.  8  and  9,  of 
the  Municipal  Drainage  Act.  It  has,  I  believe,  always  been  con* 
sidered  optional  with  the  Councils  whether,  when  the  engineer  vio- 
lated these  clauses,  they  adopted  his  report  and  paid  his  fees  or 
not,  but  since  the  decision  of  the  Court  of  Appeal  in  McKenna  vs. 
Osgoode,  a  Council  would  hardly  be  safe  in  adopting  a  belated 
report  unless  the  proper  extensions  were  made,  no  matter  how 
anxious  they  may  be  to  do  so. 

"This  means  that  there  are  a  great  many  drainage  reports 
made  by  surveyors  at  enormous  expense,  and  which  the  initiating 
municipalities  are  anxious  to  adopt  if  they  thought  it  would  be 
safe  to  do  so,  but  the  surveyors,  thinking  that  the  Councils  could 
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adopt  the  reports  if  they  wish  to  do  so,  have  neglected  to  get  the 
extensions  of  time,  and  now  cannot  collect  the  fees.  In  addition  to 
this,  the  lands  requiring  drainage  must  wait  another  year  until 
another  surveyor  can  be  appointed  and  another  report  made.  It 
seems  to  me  that  this  is  a  matter  that  should  be  remedied  by  an 
amendment  to  the  Act,  and  the  amendment  should  be  made  retro- 
active or  there  will  be  serious  difficulty  and  great  loss  to  many 
surveyors. 

4 'The  common  belief  amongst  lawyers  and  engineers  is  that 
it  was  the  intention  of  the  Act  to  make  it  optional  with  a  Council 
whether  it  availed  itself  of  these  clauses  or  not,  and  I  think  it 
would  be  sufficient  to  have  it  so  denned.  I  might  add,  however, 
that  the  time  for  filing  a  report  should  be  made  nine  months  in- 
stead of  six  months  in  the  eastern  district,  where  the  winters  are 
so  long  and  severe.  No  man  who  takes  enough  didinage  work  to 
keep  him  alive  can  get  his  reports  in  in  six  months." 

"From  my  observation  of  the  working  of  the  Drainage  Acts, 
it  would  appear  to  me  that  some  organized  effort  should 
be  made  to  have  them  thoroughly  overhauled  and  simplified. 
If  my  conception  be  correct,  the  original  intention  of 
the  Acts  relating  to  drainage  was  to  enable  drains  to 
be  built  at  a  minimum  of  expense  and  formality,  relying  on  the 
judgment  and  skill  of  the  engineer  to  obtain  the  greatest  benefit 
for  the  smallest  outlay.  From  this  they  have  deviated  to  such 
an  extent  that  they  are  becoming  merely  a  fertile  source  of  rev- 
enue for  the  lawyers  and  an  endless  trouble  and  expense  for  those 
in  whose  interest  they  were  framed.  Every  engineer  engaged  in 
drainage  work  has  probably  experienced  the  chagrin  of  having  his 
award  set  aside  owing  to  some  slight  technicality  of  procedure, 
or  the  humiliation  of  having  it  amended  in  a  manner  which  he 
knows  to  be  unjust,  by  parties  wholly  incompetent  to  form  a 
proper  conception  of  the  matter  at  issue.  While  this  state  of 
affairs  is  a  good  thing  for  the  gentlemen  of  the  legal  profession, 
the  reverse  is  true  with  regard  to  the  engineer,  as  parties  often 
hesitate  to  take  proceedings  under  these  Acts  owing  to  fear  of  the 
expense  involved.  It  is  also  decidedly  galling  to  take  a  secondary 
position  in  practical  matters  relating  distinctly  to  our  own  pro- 
fession, to  persons  whose  arguments  are  built  entirely  of  words. 
If  legislation  could  be  framed  to  permit  each  county  to  appoint  a 
qualified  engineer  to  act  as  drainage  referee,  with  power  to  settle 
all  drainage  disputes  arising  within  its  boundaries,  it  would,  I 
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think,  be  a  step  in  the  right  direction.  The  engineers  for  the  two 
sides  could  then  submit  the  case  direct  to  such  referee  and  have 
the  matter  settled.  By  this  course  expensive  and  long-drawn-out 
litigation  might  be  avoided,  and  the  work  allowed  to  proceed 
without  undue  delay  and  the  expenditure  of,  in  many  cases,  an 
amount  sufficient  to  complete  the  work,  in  law  expenses.  It  is  a 
well-known  fact  to  engineers  that  the  mass  of  evidence  taken  in 
drainage  disputes  is  valueless  and  throws  but  little  light  on  the 
real  situation. 

"If  there  is  anything  I  can  do  to  assist  you  in  the  preparation 
of  the  forthcoming  report  kindly  suggest  the  lines  and  I  will 
cheerfully  respond,  but  at  present  nothing  occurs  to  me  that  would 
in  the  least  assist  you." 

The  following  are  extracts  from  some  cases  which  have  been 
decided  during  recent  years,  and  will  no  doubt  prove  of  interest 
to  some  members : 

Wicke  vs.  The  Municipal  Corporation  of  the  Township  of 
Ellice.  Ditches  and  Watercourses  Act.  Costs  of  Construction. 
Charge  on  the  Landowner. 

Monies  paid  by  a  municipality  under  the  provisions  of  the 
Ditches  and  Watercourses  Act,  R.S.O.,  1897,  ch.  285,  for  the  con- 
struction of  a  ditch  under  that  Act,  when  placed  upon  the  col- 
lector's roll,  become,  by  virtue  of  Sec.  30,  a  charge  upon  the  lands 
traversed  by  the  ditch  in  the  hands  of  the  respective  owners  for 
the  time  being,  though  different  from  the  owners  at  the  time  of 
the  initiation  of  the  proceedings  under  the  Act. 

In  April,  1904,  proceedings  under  the  Ditches  and  Water- 
courses Act,  R.S.O.  1897,  ch.  285,  were  initiated,  and  the  regular 
proceedings  were  taken,  and  the  award  was  duly  made  and  filed, 
and  the  clerk  of  the  municipality  forthwith  notified  each  of  the 
parties  affected  thereby.  One  of  the  parties  made  default  in  doing 
the  work  and  supplying  the  material  within  the  time  stated  by 
the  award,  and  the  engineer  let  the  work  to  the  lowest  tenderer, 
who  gave  security  for  the  performance  thereof.  The  engineer  in- 
spected the  work  and  found  the  same  satisfactory,  certified  the 
amount  due  in  respect  thereof.  The  certificate  was  duly  filed  in 
the  office  of  the  township  clerk,  and  the  amounts  were  duly  paid 
by  the  Township  Council.  The  defaulting'  party  was  duly  notified, 
but  instead  of  paying  the  sums  charged  against  the  land  in  ques- 
tion, sold  the  land  to  a  second  party,  who  retained  the  said  sum  out 
of  the  price  of  the  land  to  indemnify  him.    The  first  party  then 
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brought  action  in  the  County  Court  of  Perth  for  a  declaration  that 
the  said  sum  was  not  a  charge  upon  the  lands,  and  for  an  injunc- 
tion restraining  collection,  and  for  an  order  directing  the  said 
amount  to  be  struck  from  the  collector's  roll,  1905,  as  forming  a 
cloud  on  the  title. 

The  award  was  attacked  on  various  technical  grounds,  but 
its  validity  was  upheld.  The  main  contention  of  the  plaintiff  was 
that  although  the  award  was  binding  against  the  first  party  and 
against  her  lands,  while  owned  by  her,  the  amount  paid  by  the 
township,  not  having  been  placed  on  the  roll  till  after  the  sale  to 
the  plaintiff,  was  not  binding  against  the  lands  in  the  hands  of 
the  purchaser,  and  the  learned  County  Judge  so  held. 

The  defendants  appealed  to  the  Divisional  Court,  and  the 
motion  was  argued  on  February  20th,  1906,  before  Meredith,  C.  J. 
C.  P.,  and  Anglin  and  Teetzel,  J.  J.,  who  held  that  neither  party 
should  have  costs  either  of  action  or  appeal,  and  the  result  was 
that  the  appeal  was  allowed  without  costs,  and  the  judgment  was 
reversed. 

Drain.  Revocable  License  Therefor.  Damages.  Easement. 
Prescription. 

The  owner  of  a  farm  consented  to  the  water,  which,  came 
through  a  culvert,  being  carried  off  by  means  of  a  drain,  which 
he  himself  dug,  through  the  corners  -of  the  farm,  into  a  ravine.  No 
written  agreement  was  entered  into  therefor,  nor  was  there  any 
expenditure  of  public  money  thereon,  nor  any  consideration  given 
for  its  use. 

Held  that  a  revocable  license  merely  was  constituted,  which 
the  plaintiff,  claiming  through  such  owner,  was  entitled  to  re- 
voke; and  even  if  a  valid  agreement  with  such  ownier  were  estab- 
lished, it  would  not  be  binding  on  the  plaintiff,  for  no  notice  or 
knowledge  thereof  was  proved,  knowledge  merely  of  the  existence 
of  the  culvert  and  drain  not  being  sufficient. 

Held  also  that  the  plaintiff  was  entitled  to  an  injunction,  the 
damages  allowed  him — $100 — :being,  under  the  circumstances  sub- 
stantial, while  the  cause  was  a  recurring  one,  which,  if  allowed  to 
continue,  might  ripen  into  an  easement  by  prescription. 

Taylor  vs.  The  Corporation  of  the  Township  of  Collingwood 
(1905),  10  O.L.R.  182. 

Drainage  of  Lands.  Pumping  machinery.  Negligent  opera- 
tion of  lands  injuriously  affected  by.    Damages.    Persons  whose 
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lands  are  injuriously  affected  by  the  non-operation,  or  imperfect 
or  negligent  operation  of  pumping  machinery  constructed  under 
the  Drainage  Act,  R.S.O.  1897,  ch.  286,  are  entitled  to  damages 
under  the  provisions  of  Section  73  of  that  Act,  and  Section  4  of 
1  Edw.  VII.,  ch.  30  (0). 

Where,  therefore,  the  plaintiff's  lands  and  crops  were  injured 
by  the  overflow  of  water  caused  by  the  neglect  of  the  corporation 
to  efficiently  operate  the  pumping  plant  erected  in  connection  with 
certain  drainage  works  constructed  by  the  township,  the  plaintiff 
was  held  entitled  to  recover  damages  for  the  injury  he  had  sus- 
tained, one-half  of  which  was  imposed  on  the  general  funds  of  the 
township,  and  the  other  half  on  the  area  benefited.  Bradley  vs. 
The  Corporation  of  the  Township  of  Raleigh  (1905),  10  O.L.R. 
201. 

Improvement  of  Natural  Watercourses.  Artificial  Water- 
courses. Embankments.  Dykes.  The  Drainage  Act,  1894,  57 
Vict.,  ch.  56  (Ont.)  The  Ontario  Drainage  Act,  1873.  The 
Municipal  Drainage  Aid  Act,  36  Vict.,  ch.  39;  36  Vict.,  ch.  48 
(Ont.)  "Benefit"  Assessment,  "Injuring  Liability."  "Outlet 
Liability."    Assessment  of  Wild  Lands.    Construction  of  Statute. 

The  Ontario  Act,  57  Vict.,  ch.  56,  has  not  abrogated  the  fun- 
damental principle  underlying  the  provisions  of  the  previous 
Acts  of  the  Legislature  respecting  the  powers  of  municipal  insti- 
tutions as  to  assessments  for  the  improvement  of  particular  lands 
at  the  cost  of  the  owners,  which  rests  on  the  maxim,  qui  sentit 
commodum  sentire  debet  et  onus.  Lands  from  which  no  water 
is  caused  to  flow  by  artificial  means  into  a  drain  having  its  outlet 
in  another  municipality  than  that  in  which  it  was  initiated,  can- 
not be  assessed  for  "outlet  liability"  under  said  Act.  Where  a 
drainage  work  initiated  in  a  higher  municipality  obtains  an  out- 
let in  a  lower  municipality,  the  assessment  for  "outlet  liability" 
therein  is  limited  to  the  cost  of  the  work  at  such  outlet.  Every 
assessment,  whether  for  "injuring  liability"  or  for  "outlet  lia- 
bility," must  be  made  upon  consideration  of  the  special  circum- 
stances of  each  particular  case,  and  restricted  to  the  mode  pre- 
scribed by  the  Act. 

In  every  case  there  must  be  a  parent  water  which  is  caused 
to  flow  by  an  artificial  channel  from  the  lands  to  be  assessed 
into  the  drainage  work,  or  upon  other  lands  to  their  injury,  which 
water  is  to  be  carried  off  by  the  proposed  drainage  work  for  the 
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drainage  of  all  lands  within  the  area  of  the  proposed  work,  and 
may  vary  according  to  difference  of  elevation  of  the  respective 
lots,  the  quantity  of  water  to  be  drained  from  each,  their  dis- 
tances from  the  work,  and  other  like  circumstances.  Section  75 
of  that  Act  only  authorizes  an  assessment  for  repair  and  main- 
tenance of  an  artificially  constructed  drain.  The  cost  of  widen- 
ing and  deepening-  a  natural  watercourse  for  the  purpose  of  drain- 
ing lands  is  not  assessable  upon  particular  lands  under  said  Sect  ion 
75,  but  must  constitute  a  charge  upon  the  general  funds  of  the 
municipality.  In  the  present  case  the  scheme  proposed  was  mainly 
for  the  reclamation  of  drowned  lands  in  a  township  on  a  lower 
level  than  that  of  the  initiating  municipality,  and  such  works  are 
not  drainage  works  within  the  meaning  of  said  Section  75  for  which 
assessments  can  be  levied  thereunder,  nor  are  they  works  by  which 
the  lands  in  the  higher  township  can  be  said  to  have  been  benefited. 
The  Sutherland-Innes  Co.  vs.  Township  of  Romney,  30  S.C.R.  495. 

Drains.  Increasing  flow  of  natural  stream.  Joint  tort  fea- 
sors. 

The  owner  of  land  on  the  banks  of  a  natural  stream  has  no 
legal  ground  of  complaint  if  riparian  owners  above  him  reason- 
ably use  the  stream  as  an  outlet  for  drains  made  by  them  in  the 
agricultural  use  of  their  lands,  although  the  result  is  to  increase 
the  amount  of  water  in  the  stream  and  to  flood  part  of  his  land. 
But  this  principle  does  not  apply  to  persons  not  riparian  owners, 
who  by  proceedings  under  the  Ditches  and  Watercourses  Act  ob- 
tain an  outlet  to  the  stream,  and  they  are  liable  to  the  person 
injured  by  the  increased  amount  of  water. 

A  proper  outlet  under  the  Ditches  and  Watercourses  Act  is 
one  which  enables  the  water  to  be  discharged  without  injuriously 
affecting  the  lands  of  another,  and  if  the  outlet  chosen  by  the 
engineer  is  not  in  fact  a  proper  outlet,  his  award  is  no  protection 
to  the  persons  acting  under  it  as  against  a  person  not  a  party 
to  it. 

An  action  to  recover  damages  for  flooding  his  land  was 
brought  by  a  riparian  owner  against  a  number  of  persons  who  were 
respectively  parties  to  the  construction  of  several  drains  under 
the  Ditches  and  Watercourses  Act,  the  allegation  being  that  by 
means  of  the  drains  the  flow  of  water  had  been  unlawfully  in- 
creased to  the  plaintiff's  injury.  Evidence  was  given  as  to  the 
quantum  of  the  plaintiff's  damage,  and  judgment  was  given 
all  the  defendants  for  the  whole  amount. 
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Held,  that  while  the  defendants,  who  were  parties  respectively 
to  the  construction  of  each  drain,  were  jointly  liable  for  any  dam- 
age attributable  to  that  drain,  the  different  sets  of  defendants 
were  not  joint  tort  feasors,  and  had  been  improperly  joined  as  de- 
fendants; that  a  joint  assessment  of  damages  was  improper,  and 
that,  there  being  no  evidence  of  the  proportion  of  damage  attri- 
butable to  each  set  of  defendants,  only  nominal  damages  and  an 
injunction  could  be  awarded. 

Judgment  of  the  Drainage  Referee  varied.  McGillivray  vs. 
Township  of  Lochiel  (1904),  8  O.L.R.  446. 

Some  of  the  points  brought  out  in  the  foregoing  cases  are 
quite  simple  and  clear,  but  others  will  require  a  good  deal  of 
study  and  a  careful  consideration  of  the  cases  in  full  as  reported. 

All  of  which  is  respectfully  submitted, 

Geo.  Ross, 
Chairman. 


REPORT  OF  AUDITORS.  OF  ONTARIO  LAND  SURVEYORS' 

ASSOCIATION. 

To  the  President  and  Members  of  the  Ontario  Land  Surveyors'  As- 
sociation : 

We  have  made  the  annual  audit  of  the  bank  accounts  and  cash, 
with  the  books  and  vouchers  of  the  Secretary-Treasurer  of  the  As- 
sociation for  the  i  year  ending  the  k26th  of  February,  1907,  and  we 
hereby  certify  that  the  financial  statement  is  correct.  We  find  that 
the  books  and  accounts  are  carefully  kept  and  that  the  statement 
clearly  shows  the  financial  standing  of  the  Association. 

L.  V.  Rorke, 

W.  A.  McLean, 

Auditors. 
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REPORT  OF  COMMITTEE  ON  ENGINEERING. 

Your  Committee  on  Engineering  beg  leave  to  submit  the  fol- 
lowing report : 

Considering  the  number  of  members  of  the  Association  en- 
gaged in  engineering  work  it  is  to  be  regretted  that  more  papers 
have  not  been  contributed  in  relation  to  engineering  subjects. 

Several  papers  were  promised,  and  even  the  title  of  the  paper 
given,  but  for  some  unexplained  reason  they  were  not  forthcoming. 

Your  Committee  think  it  advisable  from  time  to  time  to  direct 
the  attention  of  the  members  to  any  especial  occurrences  or  features 
in  engineering  work  or  practices,  and  in  this  connection  we  would 
mention  the  serious  damage  which  is  now  being  done  to  water, 
gas  and  other  metallic  conduits  by  the  escape  of  current  from  the 
electric  railways,  especially  where  the  single  trolley  system  is  in 
use.  This  is  of  particular  interest  to  city  and  town  engineers,  and 
we  think  steps  should  be  taken  at  once  to  check  the  damage,  which 
no  doubt  is  silently  taking  place.  Your  Committee  find  that  a  very 
large  number  of  the  members  of  the  Association  are  engaged  or 
partly  engaged  in  engineering  work.  All  of  which  is  respectfully 
submitted. 

E.  G.  Barrow, 

Chairman. 


REPORT  OF  THE  COMMITTEE  ON  REPOSITORY  AND 
BIOGRAPHY. 

Your  Committee  on  Repository  and  Biography,  while  having 
little  definite  to  report,  desires  to  keep  before  the  Association  the 
question  of  improving  our  present  rooms  or  securing  more  suitable 
accommodation.  The  matter,  although  not  at  present  urgent,  is 
one  that  offers  some  difficulties  in  its  solution,  but  upon  a  careful 
decision  much  of  the  future  welfare  of  the  Association  will  depend. 
The  rooms  now  occupied  have  been  much  used  throughout  the  past 
year,  by  out-of-town  surveyors  having  business  at  the  Parliament 
Buildings.    The  library  and  valuable  charts  belonging  to  the  As- 
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sociation  are  frequently  referred  to,  but  no  additions  of  note  have 
been  made  during  the  year. 

Respectfully  submitted, 

W.  A.  McLean, 

Chairman. 


REPORT  OF  COMMITTEE  ON  PUBLICATION. 

Your  Committee  on  Publication  for  the  Association  year  1906-7 
beg  to  report  as  follows: 

The  work  of  publishing  the  Annual  Report  was  awarded  to 
the  Stevenson  Printing  Co.,  and  the  greater  part  of  the  material 
was  in  their  hands  from  early  in  the  year.  Good  progress  was  made 
at  first,  but  owing  to  pressure  of  personal  business  on  the  part  of 
those  with  whom  the  Publication  Committee  worked,  a  chance  to 
follow  details  was  not  met  with  until  later  in  the  season,  and  then 
the  printers  found  it  impossible  to  promptly  execute  the  work 
they  had  so  well  begun.  For  these  reasons  the  issue  of  the  1906 
report  was  later  than  that  of  any  previous  year. 

It  is  expected  that  the  Committee  about  to  be  appointed  will 
be  better  situated  for  carrying  on  the  work  than  their  predecessors 
have  been. 

The  yearly  number  of  1,350  copies,  at  the  cost  of  $514.30,  was 
printed,  and  the  greater  part  distributed  amongst  our  members 
and  exchanges.  A  noticeable  increase  in  cost  over  the  publishing 
of  the  previous  year's  report  is  due  in  part  to  the  insertion  of  a 
large  amount  of  algebraic  matter,  as  well  as  to  the  fact  that  the 
report  is  somewhat  larger  than  hitherto. 

Respectfully  submitted, 

A.  J.  Van  Nostrand, 

Chairman. 


REPORT  OF  COMMITTEE  ON  ENTERTAINMENT. 

Mr.  President, — It  was  the  pleasing  duty  of  your  Committee 
to  arrange  for  the  22nd  Annual  Dinner  of  the  Association,  which 
took  place  at  McConkey's  Restaurant,  Toronto,  on  the  1st  March, 
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1907.  There  was  a  good  attendance  of  members,  and  the  guestfl 
were  also  numerous.  The  chair  was  occupied  with  dignity  by  our 
distinguished  President,  Mr.  Otto  Klotz,  and  the  vice-chair  by  .Mr. 
Thomas  Fawcett,  our  genial  Vice-President.  In  the  unavoidable 
absence  of  the  Minister  of  Lands,  Forests  and  Mines,  his  place 
was  ably  filled  by  his  Deputy,  Mr.  Aubrey  White.  Tho  usual 
loyal,  political  and  social  toasts  were  proposed  and  responded  to, 
and  the  hearty  singing  of  inspiring  songs  gave  a  pleasant  and 
cheerful  tone  to  the  evening,  which  passed  quickly. 

We  were  agreeably  enlivened  by  some  thoughts  of  our  old 
friend,  Mr.  E.  C.  Easy,  C.E.,  upon  the  position  of  the  lady  engineer. 
These  we  reproduce  below. 

The  entertainment  was  closed  with  "Auld  Lang  Syne"  and 
the  National  Anthem. 

Respectfully  submitted, 

Killaly  Gamble, 

Chairman. 


"YE  LADY  ENGINEER. " 
(Being  a  reply  to  the  Secretary  of  the  Engineers'  Club  of  Toronto.) 

BY  C.  M.  CANNIFF. 

(Illustrations  by  W.  Van  R.  Reynolds.) 

Dear  Sir,— Your  communication  of  the  20th  ult.,  announcing 
my  appointment  to  a  Special  Committee  to  report  upon  the  admis- 
sion of  lady  members,  duly  received.  As  requested,  I  have  care- 
fully noted  the  information  given,  as  follows  ■ 

Item  1.  Prof.  Starr,  of  Chicago  University,  in  a  very  widely 
reported  lecture,  declares  that  women  students  have  a  stronger 
grip  on  mathematics  than  the  men,  and  that  the  men  are  more 
emotional  than  the  women. 

Item  2.  The  "Technical  World,"  October.  1906.  announces  that 
Miss  Nora  Stanton  Blatch  has  been  elected  to  membership  in  the 
American  Society  of  Civil  Engineers;  also  that 

Item  3.  The  University  of  Colorado  has  recently  graduated 
its  first  woman  engineer. 
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Item  4.  A  late  "Engineering  News"  records  the  fact  of  Miss 
Elsie  Bittman  having  vacated  a  $1,200  draughting  position  in  the 
New  York  City  Bureau  of  Highways  for  an  assistant  engineer- 
ship  on  subway  construction. 

Now,  Mr.  Secretary,  if  you  will  allow  me  a  few  lines  in  which 
to  air  my  views  upon  the  foregoing,  you  will  partially  excuse,  I 
hope,  my  slowness  in  deciding  to  act  on  this  Special  Committee. 

The  facts  set  forth  in  your  letter  presumably  are  intended  to 
convince  me  that  the  old  order  is  changing,  and  that  it  devolves 
upon  the  Club  to  act  in  recognition  thereof.  There  certainly  does 
seem  to  confront  us  some  necessity  for  alteration  in  the  scheme  of 
things  entire — nowadays  when  we  can  sit  at  home  and  listen  to  Patti 
and  Melba  sing  vulcanized  rubber  songs  merely  by  twisting  a 
crank.  But,  if  it  comes  to  that,  where  are  the  copper  buns  of  yes- 
teryear; whither  vanished  the  old-fashioned,  parti-colored  sugar 
stick  of  tooth-irrigating  memory?  The  stage  and  the  old  grey  mare 
going  out,  and  the  railway  and  motor  car  coming  in,  means,  as 
someone  says,  that  we  arrive  at  places  now,  we  travel  no  more. 
Our  pet  theories,  too,  are  exploding  one  by  one — deny  it  we  can- 
not. Modern  research  is  seeking  to  impugn  the  rosy  cheeks  of 
Newton's  apple;  to  repeal  the  very  laws  of  gravitation,  despite  the 
evidence  obtained  by  the  centre  of  gravity  of  our  waistcoats  in  a 
Trader's  Bank  elevator.  Waterfalls,  we  have  discovered,  have 
other  uses  than  to  form  picturesque  pickerel  pools ;  they  who  seek 
them  out  at  present  writing  are  promoters  and  their  engineers, 
and  have  other  fish  to  fry.  But  what  of  the  matter  more  particu- 
larly in  hand?  It  seems,  then,  that  in  the  land  to  the  south  they 
are  rushing  it  to  the  limit — this  Age  which  answers  to  the  equation 
of— 

Criss-cross  +  catacorner  =  F  +  topsy-turvy  -f  higgledy-pig- 
gledy ;  F  being  a  constant  representing  the  date,  last  past,  when  the 
moon  was  at  the  full. 

In  other  words,  a  dimpled  trio  of  comeliness — after  publishing 
the  banns  for  four  academic  years  and  a  post-graduate  course — 
has  become  wedded  to  the  engineering  profession,  following  the 
example  of  others  of  the  fair  sex,  who,  in  other  lines,  have  been 
united  in  the  holy  bonds  of  making  money.  They  have  gone  Dr. 
Mary  Walker  one  better;  such  appears  to  be  the  case. 

For  my  part,  wondrous  had  it  seemed  had  some  giddy  young 
damsel  in  fluffy  bangs,  beholding  lady  doctors  and  lady  lawyers- 
and  lady  such-and-such — every  one  prospering — not  grown  clam- 
orous, not  longed  to  conquer  the  realms  of  practical  scientific 
intellectuality ;  to  take  things  out,  as  it  were,  to  the  ' 1  henth ' '  power ; 
not  yearned  to  be  a  mining  expert,  for  example,  to  go  romping 
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after  rugged  rocks  with  dinky,  diminutive  hammer,  or  to  practice 
civil  ingenuity,  perchance  to  prod  into  the  vital  statistics  of  sewers 
and  pavements  and  septic  tanks  and  so  forth,  and  do  telescopic 


downward  path,  and  ere  long  stumble  against  an  introduction 
to  specific  gravity  and  voltage  and  such  like.  When  she  com- 
menced seeking  the  mother-lode  of  erudition,  from  acquiring  the 
Latin  word  for  a  water-beetle — don't  you  know — to  reading  per- 
iodicals infested  with  higher  mathematics,  and  cultivating  a  craving 
for  strength  of  materials  and  conic  sections,  the  gradient  is  remark- 
ably easy.  The  seed  had  been  scattered,  the  soil  was  fruitful, 
one  had  but  to  squat  on  a  roadside  stump  and  take  an  observation 
of  the  harvest. 

While  still  in  frocks  that  flirted  with  their  boot-tops,  they  had 
read  their  Tennyson — these  saucy,  winsome  lassies — probably  knew 
him  all  by  rote,  most  of  them,  and  in  a  desire  to  throw  off  the  ' '  sooty 
yoke  of  kitchen  vassalage"  can  you  marvel  that  a  few  gathered  up 
their  skirts  and  jumped  the  fence  into  the  engineering  field  ?  Was 
there  any  reason  why  they  could  not  take  2  and  2,  and  multiply 
them  together,  and  dally  just  as  learnedly  as  the  men  with  the 
finished  product.    Nay,  nay,  Pauline.    Not  by  a  back  sight ! 

So,  from  her  mother's  kitchen  my  lady  charming  passed  to 
the  school  of  technology  and  the  laboratory  thereof — gathering  lore 
anent  the  intricate  fusing  of  metals,  eating  of  the  tree  of  know- 
ledge of  the  entente  cordiale  between  Sodium  and  Magnesium,  and 
getting  wise  to  the  proposition  that  Cobaltite  and  Nicolite  moved 
in  the  same  set. 

It  was  only  the  merest  step  from  the  rolling  pin  to  the  parallel- 
ruler;  from  being  a  dab  at  domestic  functions  to  proficiency  in 


stunts  for  a  microscopic  sal- 
ary, while  figuring  on  the 
dramatis  personal  of  a  Gov- 
ernment survey,  just  like 
many  of  the  lords  of  creation. 
I  could  have  told  you  so. 
Satan  finds  some  mischief 
still  for  the  hand  that  rocks 
the  cradle. 


This  Chatauqua  business 
was  bound  to  be  overdone. 
Airy,  fairy  Lillian,  once  she 
cultivated  a  bowing  acquaint- 
ance with  long-legged  words 
ending  in  -osity  and  -ism, 
would  be  sure  to  pursue  the 
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functions  algebraic — the  slitheriest  sort  of  lubricated  transition; 
from  being  chief  push  at  a  Domestic  Science  meeting  to  reading 
a  paper  on  some  such  subject  as  "Reinforced  Cow-meat"  was  like 
sliding  off  a  log.  Fish-plates  and  fashion-plates  are  confusing  in 
shorthand.     Beet  roots  and  cube  roots  nearly  are  allied. 

Looking  abroad,  then,  and  rolling  a  melting  eye,  and  rubbing 
shoulders  with  successful  female  barbers  and  dentists,  it  was  noth- 
ing but  natural  for  some  ambitious  Alice,  or  Priscilla,  or  Phyllis, 
or  Eunice,  to  hazard  a  bet  in  an  idle  moment  that  she  would  yet 
reach  the  head  of  engineering  navigation,  and  snub  fast  in  one 
tender,  loving  hug  of  exceeding  largeness,  to  the  fat  salary  that 
environs  the  crafts  and  subtleties  of  the  consulting  engineer. 

The  men  have  only  themselves  to  blame,  perhaps.  Here,  for 
years  they  have  been  practising  deceit.  The  ladies  were  sure'  to 
find  out  after  a  time  that  a  dam  is  not  merely  a  long,  low,  splashy- 
looking  thing  with  green  moss  and  poetry  and  stuff  on  it,  where 
the  boys  have  their  swimming  hole ;  but  also  that  good  money  may 
be  made  at  home  by  figuring  and  making  plans  about  it  before  it 
is  built  and  flops  over.  Nobody  likes  being  gammoned,  and  that's 
why  the  gentle,  adorable  Doris  is  elbowing  the  men  and  stooping 
to  the  profession — why  woman,  lovely  woman,  is  bringing  herself 
down  to  a  mere  man's  level,  and  transit. 

There  is  no  use  telling  the  dear  creatures,  these  sweet  and 
radiant  handmaidens  of  Science,  what  they  are  up  against,  I  sup- 
pose.    If  they  knew  the  tariff  charges,  unless  I  miss  my  guess,  it 

would  be  a  kissing  game  of  good-bye 
to  the  civil  enginine.  However,  as 
the  profession  claims  as  many  dif- 
ferent varieties  as  Heinz 's  pickles, 
it  may  be  assumed  that  there's  a  lot 
of  gentle-ej^ed  gazelles  perched  on 
the  verandah  and  watching  to  see  if 
this  first  bunch  of  beauty  makes 
good  before  taking  the  plunge.  If 
one  brand  doesn 't  seem  appetis- 
ing, there's  a  lot  of  others  left. 
That's  doubtless  what  they  think. 
Ruth  crushed  to  earth  will  rise 
again.  But,  being  kind-hearted,  I 
sadden,  I  hasten  to  drop  the  un- 
feigned tear !  Could  a  thought 
more  hateful  than  leaving  them  to  fry  in  their  own  fat  be  imagined? 

I  suppose  the  whole  crusade  started  with  that  disinherited 
tradition  about  the  Transit  of  Venus,  and  how  Venus  laid  out  the 
Milky  Way,  and  the  further  discredited  idea  that  she  gave  her 
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arm  to  make  the  third  leg  of  the  tripod.  Or  have  they  gone  crazy 
from  playing  bridge  1 

Mercy  me,  what  wielding  of  logarithms  with  the  energy  that 
should  flow  in  full,  free,  fast  flood,  undefiled,  toward  the  carpel 
sweeper!  What  cluttering  of  feminine  brains  with  labyrinthine 
formula?!  What  acquisition  of  wrinkles  over  Chambers'  Tables 
when  the  time  were  better  employed  in  ironing  wrinkles  out  over 
the  tables  in  the  laundry,  must  ensue,  ere  these  poor,  deluded  but 
beautiful  blossoms  of  loveliness  realize  their  mistake,  acknowledge 
that  it  is  better  far  to  know  how  to  scale  a  nice  fresh  herring 
than  a  plan — not  to  say,  bake  a  tapioca  custard  than  cook  field- 
notes. 

After  all,  my  dear  Mr.  Secretary,  the  point  I  make  is,  that 
what  has  come  to  pass  is  not  in  our  own  country.  The  germ  has 
been  isolated  and  propagated,  let  us  admit,  more  or  less  successfully 
under  the  Eagle's  wing;  but  it  is  all  experimental,  and  from  Uncle 
Sam's  domain  to  ours  is  a  far  fly.  Upon  mature  deliberation  I 
consider  the  Club  unduly  excited  and  tanbarking  up  the  wrong 
tree.  I  grant,  of  course,  the  advent  of  a  new  era,  and  that  Canada 
is  going  to  loom  large;  that  "with  enormous  untouched  natural 
resources,"  etc.,  already  has  she  begun  to  bring  her  pigs  to 
market — and  billets,  too — and  that  no  longer  will  we  sit  down  and 
say  grace  over  bare  bones.  All  of  which  signifies  that  the  day  of 
the  engineer  and  surveyor  is  here. 

It  is  true  that  many  young  ladies  have  come  from  Toronto 
University  with  the  centre  B  and  distance  B.A.  in  their  bonnets — 
have  done  so  for  years — but  reading  Moderns,  and  Kant,  and 

messing  round  the  fourth  dimension 
and  such  like,  is  different  to  having 
technical  and  mechanical  fal-da-rals 
seething  in  your  brain-pan.  If  a  fel- 
low like  me,  who  is  trying  to  get  three 
squares  a  day  out  of  engineering,  may 
be  permitted  to  have  such  grave, 
mighty  thoughts  locking  through  his 
cogitatory  canal,  I  should  say  that 
our  maidens  can  be  tete-ki-teti  with 
Macaulay  and  Gibbon  without  inter- 
fering with  the  artistic  tout  ensemble 
of  the  stuffed  canaries  on  their  Sun- 
day morning  hats ;  yet  that  these  same 
sweet  lady  graduates  are  too  sensible 
to  fail  to  understand  how  the  paths  of 
survey  lead  but  to  grey  hairs;  how 
working  fakes  with  a  lathe,  or  frivoling  with  bridge'  construction. 
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or  twisting  on  or  off  the  juice  in  a  power  house,  are  things  better 
left  to  brother  Tom.  We  bring  our  daughters  up  better.  We  do 
not  want  to  be  reading  advertisements  of  "Maiden  Canada"  en- 
gineers. 

There  is  the  eternal  fitness  of  things  to  be  considered,  despite 
the  fillip  given  to  some  minds  by  the  quaint,  the  unexpected.  A 
"Madonna  of  the  Sand  Pump"  would  not  look  right.  Resolved, 
that  a  horn  spoon  is  the  best  for  the  mustard  pot ;  also  that  ginger 
beer  tastes  better  from  a  stone  bottle,  whilst  the  ordinary  hayfleld 
variety  of  beer — accepting  the  knowledgeable  dictum  of  the  immor- 
tal Bob  Sawyer — yields  its  ultimate  strength,  imparts  its  most 
delicious,  nut-brown  quintessences  to  the  wetted  perimeter  known 
as  the  right  spot,  only  from  "its  native  pewter."  Nay,  a  plumb- 
bob  would  not  feel  at  home  waggling  at  the  end  of  a  corset  string. 
It  is  all  very  well  for  the  ' '  Technical  World ' '  man  to  get  busy  and 
make  statistics  for  printers'  copy.  But  stop  for  a  moment  and 
consider  the  absurdities  of  it  all! 

Picture  your  draughting  office!  A  dainty,  demure,  tender 
dove  of  a  damsel  over  there  in  the  corner,  with  a  prodigal  wealth 

of  auburn  tresses  her  head  adorning, 
and  a  truncated  cone  of  ditto  behind 
— impressionable,  she,  as  a  fresh-trow- 
elled concrete  walk — just  fancy  her, 
intent  plotting  curves  for  permeability 
and  calibration  or  efficiency  and  power 
factor,  or  some  other  thing,  and  lining 
her  snow-white,  patrician  brow  till  it 
resembles  a  terminal  yard;  the  fair, 
pure  oval  of  her  face  tuck-pointed 
from  chewing  gum;  with  it  all  an 
intangible  yet  pervading  aroma  of 
lavender  or  new-mown  hay  in  the  air ! 
Is't  not  a  presentment  to  set  you 
a-dreaming  of  lyrics  and  sonnets 
and  strophes  !  ' '  And  they  called  her 
Maud."  The  drawing  room!  "Imagination  fondly  stoops  to 
trace  the  parlor  splendors  of  that  festive  place,"  as  per  the  poet. 
What  a  shape  your  papers  would  get  into — estimates  jabbed  to- 
gether with  safety  pins  and  what  not.  Under  the  regime  of  one's 
able  assistant,  Miss  Fluffy  Ruffles,  Spinster  of  Applied  Science, 
would  not  one's  reports  and  specifications  have  more  postscripts 
than  a  steel  tape  gets  kinks?  Just  think,  think — let  your  fancy 
have  play — the  walls !  Bunches  of  celluloid  set  squares  and  French 
curves  tied  up  with  baby  ribbon.  My  very  soul  is  harrowed. 
What  insertions  in  the  drawing  paper,  what  tucks  taken  in  the 
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cross-sections,  what  three-inch  pleats  in  hemstitched  profiles,  would 
signalize  the  invasion  of  sighing  Jean,  or  cooing  Dolly,  in  her 
Peep-a-view  shirt  waist,  and  side-stepping  hither  and  thither,  flaunt- 
ing, fluttering — with  a  mouthful  of  drawing  pins!  'Ods  precious; 
only  conjure  up  the  stuff  you  would  always  be  finding  on  your  best 
embossed  letter-paper  after  she  had  gone  for  the  evening,  an'  it 
please  you.  She  would  set  up  her  muse,  and  level  it,  and  run 
"Lines  to  a  Gravel  Pit"  after  some  such  fashion  as: 

"Oh,  to  be  carted  away 
From  this  dark  Aceldama  of  sorrow, 
Where  the  gravel  and  sand  of  to-day 
Becomes  the  concrete  cub.  yd.  of  to-morrow." 

Would  you  like  that?  Would  it  be  seemly?  I  grant  that  plenty 
of  our  draughtsmen  lack  the  brains  of  a  horse  on  a  milk  route, 
and  that  now  and  again  one  might  count  on  an  artistically-minded 
female  who  could  manage  a  plan  which  when  completed  didn 't  look 
as  though  its  necktie  were  up  over  its  collar,  but — my  word  for  it 
— the  lady  draughtsman  is  yet  a  long  way  off.  Do  you  think  they 
would  ever  date  a  drawing?  No,  the  betting  is  20  to  1  against 
pink  T-squares.  There  are  too  many  other  congenial  occupations— 
if  they  will  not  stay  at  home  and  help  mother,  and  recreate  with 
Trolley-era  Busty-piano  sort  of  music  when  Mr.  Smithkins  calls  of 
an  evening — too  many  vocations  for  them  to  confess  to  any  wist- 
fulness  for  a  bridge,  or  languishment  for  a  five-mile  breakwater,  or 
love  for  a  septic  tank,  or  desire  for  a  bevy  of  culverts.  And  if  the 
Engineers'  Club  is  serious  it  surely  must  be  holding  the  telescope 
to  its  bad  eye. 

Their  common  sense  will  teach  the  ladies  that  digging  ditches 
and  cumbering  the  earth  with  viaducts  are  not  for  the  likes  of 
them.  Our  Lady  of  the  Snows  (be  the  last  same,  more  or  less)  has 
no  hankering  to  go  roaming  up  and  down  creation  jabbering  about 
test-tubes,  and  assays,  and  load-factors,  and  shaft-sinking,  et  al, 
like  a  lather  with  a  mouthful  of  nails.  They  recognize  that  a  pretty 
girl  and  plane  trigonometry — be  the  moon  ever  so  lovely — are  in- 
compatible, incongruous. 

Why,  the  idea  is  so  silly!  First  thing,  we'd  be  having  "Rules 
of  Professional  Etiquette  on  Sewer  Work,"  and  a  new  column  in 
the  "Ladies'  Home  Journal,"  headed  "Complexion  Aids  for  the 
Field."  The  longer  I  ponder  the  whole  proposition,  the.  more  de- 
cided I  become. 

Hark!  list! — do  you  hear  the  pathetic,  undertone  query.  "Is 
my  instrument  on  straight?"  Ludicrous,  crazy,  the  entire  hypoth- 
esis ! 
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Behold  Gladys  Edythe — tricksome  goddess,  serenely  sweet — 
wrestling  on  a  cold,  windy  day  with  the  thumbscrews,  in  a  pair  of 
No.  6  suede  gloves,  the  whiles  her  dainty  tailor-made  gown  plays 
clothes-line  with  the  tripod.  Gaze  on  her  trying  to  negotiate  the 
elusive  cross-hairs,  what  time  her  feather  is  frisking  between  the 
bubbles  like  the  swipe  of  a  Newfoundland  dog's  tail.  ...  I 
believe  that  there  are  a  lot  of  other  girls  who  affect  squashy,  deep- 
apple-pie  kinds  of  headgear,  with  a  chop  suey  adjunct  of  violets, 
or  assorted  fruits,  or  something  clinging  to  the  soffit  of  its  porte 
cocker e;  but  if  we  can  imagine  a  lady  surveyor  or  engineer  at  all, 
in  either  case — if  she  were  giving  line  and  got  mad  and  tore  it  off 

and  threw  it  down  and 
jumped  on  it — the  resultant 
would  be  the  same  by  the 
graphical  method. 

Suppose  crinolene  to 
come  in,  and  Alicia  in  a 
power  plant !  She 'd  go  fool- 
ing about  —  blonde  curls, 
cunning  curls — get  caught  in 
the  shafting  or  make  a  short 
skirtlet,  and  just  then  things 
would  be  hooping  up  gener- 
ally. 

Think  of  her  measuring  on  a  trestle,  with  notebooks  and  powder 
puff,  and  tape  and  pencils,  and  red  chalk  and  smelling  salts,  and 
the  usual  incidentals  in  her  chate- 
laine. She'd  be  yelling  in  a  rich, 
deep  mezzo-soprano  to  Kelly,  the 
foreman,  to  yank  those  ties  off 
quick,  or  get  to  the  calorific 
equivalent  out  of  that.  Would 
Kelly,  think  you — whose  language, 
when  he  is  caught  without  an  um- 
brella in  a  brain-storm,  is  often  so 
bad  that  his  mouth  needs  a  mud- 
guard— be  apt  to  study  fastidious- 
ness in  his  repartee  to  those  pearly 
cadences  issuing  from  those  ruby 
lips?  Deponent  sayeth  not,  nor  yet 
putteth  it  in  writing. 

The  foregoing,  my  dear  Mr.  Secretary,  are  but  the  more 
obvious  things  that  occur  to  me.  I  am  not  going  into  delicacies. 
But  love  my  heart  alive,  would  not  every  survey  demand  a  chap- 
erone  ?   Ye  gods,  what  a  vision ! 
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No,  doubloons  to  ditch-water,  'twill  be  a  long,  long  day  ere  the 
saying  changes  to  ''Oh,  for  blue  prints  like  my  mother  used  to 
make."  The  civil  enginine's  contract  is  too  much  inclined  to  em- 
bonpoint, and  wre  need  fear  no  foe  in  the  guise  of  a  moth-ball  rolling 
care-free  in  the  tracing-cloth  drawer.  Winging  to  covert  in  the 
technical  section  of  the  "Idle  Rich"  is  a  grown  man's  job. 

And  all  of  the  above,  Mr.  Secretary,  makes  me  opine  that  the 
Engineers'  Club  need  not  let  worry  sit  too  heavy  on  its  chest.  After 
reading  same,  if  you  still  think  the  Committee  necessary,  and  that 
it's  up  to  me  to  act,  you  have  only  to  say  the  word. 

With  best  wishes,  believe  me,  • 

Yours  truly, 

E.  C.  Easy,  C.E. 
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PRESIDENT'S  ADDRESS. 

To  the  Members  of  the  Association  of  Ontario  Land  Surveyors: 

When  without  one's  knowledge,  and  without  one's  desire,  an 
honor  is  conferred  upon  a  man,  truly  then  should  he  esteem  and 
value  the  appreciation  of  his  fellowmen.  In  that  position  I  feel 
myself  to-day  as  President  of  your  Association,  at  its  fifteenth 
Annual  Convention.  Man  may  acquire  fortune,  man  may  acquire 
fame,  but  to  merit  and  spontaneously  receive  the  esteem  of  his 
confreres  is  a  reward  to  be  prized  more  highly  than  wealth  or 
fame. 

That  is  the  credit  side  of  my  ledger.  Alas,  I  feel  that  the 
debit  side  is  not  blank;.  You  all  know  I  am  not  actively  engaged 
in  the  professional  work,  as  ordinarily  understood,  carried  on  in 
the  various  fields  of  activity  of  the  Association,  my  sphere  of  action 
lying  in  a  somewhat  different  direction.  I  might  say  that  it  is  the 
sphere  touching  the  earth  and  the  celestial  vault,  a  sort  of  con- 
necting link  between  the  heavens  and  terra  firma.  I  am,  however, 
not  provided  with  winged  sandals  and  hat  like  Mercury,  to  carry 
messages  to  Jupiter  and  Saturn,  and  Mars  and  Neptune,  and 
Venus  and  Juno  and  Ceres,  and  solicit  their  influence  in  worldly 
affairs.  In  the  old  days  of  the  Greeks  and  Romans,  arduous  as 
the  position  of  Mercury  must  have  been,  yet  the  petitions  were 
confined  almost  exclusively  to  war,  a  relic  of  barbarism  that  we 
hope  may  soon  disappear  from  the  face  of  the  earth.  No ;  the 
Mercury  of  to-day  would  be  burdened  with  petitions  seeking  celes- 
tial aid  for  railway  charters,  for  electric  charters,  for  bonuses, 
for  incorporation  of  endless  companies,  for  private  bills,  for  Cobalt 
lands,  for  trusts — in  short,  for  the  acquisition  of  the  almighty  dol- 
lar by  means  easier  than  that  of  digging  it  on  the  farm  or  earning 
it  by  looking  through  the  small  end  of  the  telescope.  Although  my 
work  oscillates  between  heaven  and  earth,  I  am  luckily  not  a 
Mercury. 

It  is  customary  for  the  President  in  his  annual  address  to 
review  the  work  and  progress  of  the  profession  during  the  past 
year;  in  fact,  this  generally  forms  the  principal  part  of  the  ad- 
dress. For  reasons  already  given,  I  shall  be  unable  to  do  justice 
to  this  subject.  In  one  respect,  however,  we  have  a  ready  means 
at  hand  for  showing  the  status  of  the  profession,  and  that  is  in  the 
School  of  Applied  Science  and  Engineering,  for  it  is  an  ocular 
demonstration  of  the  law  of  supply  and  demand.  Only  six  years 
ago  the  number  of  students  was  only  ,  to-day  there  are  nearly 
700,  showing  that  the  prosperity  of  Canada,  and  Ontario  in  par- 
ticular, is  opening  up  so  many  new  avenues  of  activity  in  which 
the  services  of  the  surveyor  and  engineer  are  required  to  carry 
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them  to  fruition — for  without  their  services  there  can  be  no  ma- 
terial progress,  but  only  stagnation.  We  can  truthfully,  and  with- 
out exaggeration,  say  that  no  profession  contributes  more  to  the 
advancement,  development  and  progress  of  a  country  than  does 
ours. 

It  is  gratifying  to  be  able  to  record,  too,  as  I  personally  can, 
to  the  higher  standard  attained  and  still  aimed  at  by  the  profes- 
sion. Armed  with  the  standard  of  twenty  years  ago,  we  would  find 
our  implements  thoroughly  inadequate  to  cope  with  the  many  and 
varied  questions  that  are  presented  to  us  for  solution.  Professor 
Galbraith  and  his  able  staff  are  doing  a  national  work  of  the  great- 
est import  in  training  men  to  grapple  with  the  many  problems  that 
present  themselves  in  our  growing  country,  which  one  may  liken 
to  a  giant  flower,  its  seed  lying  dormant  for  past  generations,  but 
now  the  buds  by  the  thousands  are  bursting  through,  seeking  light 
and  sunshine,  to  develop  into  a  galaxy  of  blossoms  under  the  fos- 
tering care  of  sturdy  Canadians. 

The  bud  that  has  developed  the  most  during  the  past  year  is 
the  Cobalt  "bloom."  This  flowery  product  has,  however,  asso- 
ciated with  it  matter  less  poetic,  yet  of  more  material  concern 
to  man;  I  will  mention  the  name,  as  so  few  of  us  see  or  have 
much  of  it — silver.  If  there  is  one  phase  of  the  wealth  of  the 
Cobalt  district  in  which  I  rejoice,  it  is  the  revenue  that  the  Ontario 
Government  is  receiving  therefrom,  enabling  it  thereby  to  support 
the  Provincial  University  adequately;  to  promote  education  in 
general,  and  especially  to  implement  its  support  to  the  School  of 
Applied  Science  and  Engineering,  not  forgetting  an  adequate  and 
just  compensation  to  the  professors  and  teaching  staff,  who  have 
been  lamentably  underpaid. 

Strange  as  it  may  appear,  yet  it  is  true  that  man  places  the 
least  value  on  human  life.  He  will  exercise  the  greatest  care  and 
discrimination  and  attention  on  his  thoroughbred  horse  or  cow  or 
sheep  or  dog,  provide  for  their  health  and  comfort,  but  for  the 
genus  homus  less  consideration  is  shown.  I  refer  especially  to  the 
question  of  sanitation.  AVith  the  general  progress  manifest 
throughout  the  land,  there  is  an  awakening  that  smaller  places, 
villages  and  towns,  should  be  possessed  of  sewage  and  waterworks, 
and  this  has  opened  new  fields  for  many  in  our  Association.  Closely 
allied  thereto  is  our  drainage  system  for  marshy  and  swampy  lands, 
whereby  not  only  land  is  reclaimed  for  agricultural  purposes,  but 
a  menace  to  the  health  of  the  community  as  breeding  places  of 
malaria  is  removed. 

The  increased  value  of  land,  whether  urban  or  of  the  farm, 
together  with  the  higher  standard  of  accuracy  aimed  at  by  the 
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profession  has  relegated  the  old  iron  Gunter's  chain  to  the  museum 
and  replaced  it  by  the  steel  tape. 

The  surveyor  has  well  kept  abreast  of  the  demands  of  the 
country  for  efficient  work,  but  in  general  his  reward  or  remunera- 
tion has  not  kept  abreast  with  the  prosperity  of  the  country,  with 
the  increased  cost  of  living,  and  with  the  value  of  the  services  ren- 
dered. But  this  is  a  matter  wholly  in  your  own  hands.  Make 
yourselves  cheap,  and  the  public  takes  you  at  your  price.  On  the 
other  hand,  be  conscious  of  your  merit — justly,  of  course — and  the 
public  will  recognize  it. 

We  are  in  a  fair  way  of  having  ere  many  years  the  older  part 
of  the  Province  covered  with  a  primary  triangulation  net,  so 
that  the  land  surveys,  including  municipal,  topographical,  in  short, 
all  kinds  of  survey,  will  be  based  on  fixed  positions,  and  thereby 
give  a  definiteness  and  homogeneity  that  is  now  so  sadly  lacking. 

It  is  most  gratifying  to  find  that  our  finances  are  in  a  most 
healthy  condition,  which  augurs  well  for  the  health  of  the  cor- 
porate body. 

I  regret  that  we  have  to  record  the  death  of  four  of  our  mem- 
bers since  the  last  meeting,  viz.,  Mr.  Abrey,  Mr.  H.  Bigger,  Mr. 
Spry,  and  lately  of  Mr.  Hermon.  With  the  exception  of  Mr. 
Bigger,  who  was  one  of  the  most  promising  of  our  younger  mem- 
bers, the  other  three  were  all  men  of  large  experience,  and  occu- 
pied honored  positions  in  the  profession.  Of  these  we  may  say: 
"Well  done,  good  and  faithful  servant." 

In  conclusion,  permit  me  to  say  that  in  no  country  is  the 
professional  standing  of  the  surveyor  higher  than  that  of  the  On- 
tario Land  Surveyor. 
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[This  Association  is  not  responsible  as  a  body  for  the  opinions  ex- 
pressed in  its  Papers  by  Authors.] 

THE  MEASUREMENT  OF  BASE  LINES  WITH  THE 
STEEL  TAPE. 

BY  L.  B.  STEWART,  TORONTO. 

Professor  Jaderin,  of  Stockholm,  was  the  first  to  experiment 
with  the  steel  tape  as  an  apparatus  for  the  measurement  of  geodetic 
base  lines.  In  1879  he  published  his  first  memoir  on  the  subject, 
a  translation  of  which  by  Prof.  J.  Howard  Gore  is  contained  in 
the  Report  of  the  U.  S.  C.  and  G.  Survey  for  1893 ;  and  since  that 
time  the  steel  tape,  or  some  similar  substitute  for  it,  has  gradually 
gained  the  confidence  of  geodesists,  until  at  the  present  day  it  has 
almost  superceded  all  other  forms  of  base-measuring  apparatus, 
v)wing  to  the  precision  and  economy  of  its  results. 

Jaderin  used  a  narrow  tape,  20  metres  in  length,  in  his  first 
experiments,  but  finding  that  it  exposed  too  large  a  surface  to  the 
wind,  he  soon  substituted  wires  of  steel  and  brass  for  the  tape, 
reserving  the  latter  for  fractional  lengths  only.  In  making  a  mea- 
surement the  end  of  the  tape  rested  on  tripod  supports  placed  a 
little  less  than  a  tape-length  apart,  the  positions  of  the  ends  of 
the  tape  being  marked  by  means  of  fine  needles  placed  vertically 
in  the  upper  surfaces  of  the  tripod  heads ;  the  rear  end  of  the  tape 
was  held  firmly  with  its  zero  mark  in  coincidence  with  the  needle 
of  the  rear  tripod,  while  the  forward  end  was  stretched  with  a 
constant  tension  applied  by  means  of  a  spring  balance,  and  the 
position  of  the  needle  of  the  forward  tripod  was  noted  on  the 
millimetre  graduation  of  the  forward  end,  of  the  tape. 

It  was  necessary,  then,  to  apply  to  the  length  thus  observed 
corrections  for  sag,  tension,  grade  and  temperature ;  and  the  first 
two  corrections  named  being  of  opposite  sign,  a  tension  was  deter- 
mined that  made  them  cancel  one  another,  and  this  was  the  standard 
tension  used.  The  temperature  of  the  wires,  when  they  were  used 
in  the  measurements,  was  determined  by  their  differential  expan- 
sion, duplex  measurements  being  carried  on  with  the  two  wires, 
which  had  been  previously  carefully  standardized.  In  thus  using 
two  wires  of  different  materials  as  a  metallic  thermometer,  it  is 
assumed  that  their  temperature  is  always  the  same,  an  assumption 
that  probably  is  seldom  realized  in  practice. 
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Another  correction  that  must  be  applied  when  the  tape  or 
wire  is  used  at  a  different  elevation  than  that  at  which  it  was 
standardized,  is  that  due  to  the  change  in  the  force  of  gravity. . 
The  effect  of  this  change  depends  upon  whether  the  tension  is 
applied  by  means  of  a  weight  or  by  a  spring  balance.  In  the 
former  case  the  tension  is  changed  without  altering  the  sag;  iji 
the  latter  the  sag  only  is  changed. 

Jaderin's  results  showed  a  high  degree  of  precision,  demon- 
strating clearly  the  advantages  of  the  method. 

The  steel  tape  has  been  used  very  extensively  of  late  years  on 
the  TJ.  S.  Coast  and  Geodetic  Survey.  In  the  report  for  1901 
is  given  an  account  of  the  measurement  of  nine  base  lines  along 
the  98th  meridian  by  A.  L.  Baldwin,  the  chief  of  the  party  that 
carried  on  the  work.  Tapes  50  m.  and  100  m.  in  length,  two  of  each, 
were  used.  Stakes  were  driven  into  the  ground  to  mark  the  terminal 
points  of  the  tape,  and  also  intermediate  stakes  at  every  10  m.  to 
serve  as  supports  for  the  tape,  which  rested  on  nails  driven  into 
the  sides  of  the  supporting  stakes.  Tension  was  applied  to  the  tape 
at  its  forward  end  by  means  of  a  spring  balance,  a  standard  ten- 
sion of  30  lbs.  being  used  throughout,  and  the  precise  positions  of 
the  ends  of  the  tape  were  marked  by  fine  lines  ruled  on  copper 
plates  nailed  to  the  tops  of  the  terminal  stakes.  The  tapes  were 
all  standardized  in  the  field  by  comparing  their  lengths  with  a  50 
*  m.  or  a  100  m.  comparator  measured  by  means  of  the  iced  bar  base 
apparatus.  The  tape  during  a  comparison  was  supported  and 
stretched  in  the  same  manner  as  during  a  measurement. 

In  addition  to  the  steel  tapes  the  duplex  bar  base  apparatus 
was  also  used  in  the  measurements.  It  wTas  standardized  in  the 
field  in  the  same  way  as  the  tapes.  One  kilometre  of  each  base, 
called  the  test  kilometre,  was  measured  with  each  apparatus,  and  if 
any  measure  showed  a  residual  from  the  mean  exceeding  17  milli- 
metres, the  apparatus  with  which  the  measurement  was  made  had 
to  be  re-standardized. 

By  a  comparison  of  the  probable  errors  in  the  lengths  of  the 
bases  with  those  of  the  border  lines  of  the  base  nets  in  the  trans- 
continental triangulation,  it  was  found  that  the  latter  were  from 
two  to  five  times  as  large  as  the  former,  each  expressed  as  a  frac- 
tional part  of  the  whole,  showing  that  the  precision  of  the  base 
measurements  was  out  of  proportion  to  that  of  the  angle  measure- 
ments. It  was  therefore  adopted  as  a  guiding  principle  in  the 
base  measurements  along  the  98th  meridian,  that  there  is  no  ad- 
vantage to  be  gained  by  increasing  the  precision  of  the  base 
measurements  beyond  that  represented  by  a  probable  error  of  one 
part  in  500,000;  that  it  is  a  wiser  policy  to  increase  the  speed  of 
measurement  and  the  number  of  bases,  rather  than  to  increase  the 
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precision  of  a  fewer  number  of  bases  placed  at  longer  intervals 
apart.  Notwithstanding  this  restriction,  however,  the  average  pre- 
cision of  the  base  measurements  in  question  was  that  represented 
by  a  probable  error  of  1 :1,200,000. 

The  most  serious  source  of  systematic  error  in  all  linear  meas- 
urements is  due  to  the  difficulty  in  determining  the  temperature 
of  the  measuring  apparatus,  and  thence  the  correction  for  expan- 
sion. To  overcome  this  difficulty  various  expedients  have  been  tried, 
such  as  the  various  forms  of  apparatus,  in  which  the  differential 
expansion  of  bars  of  different  metals  is  used  to  keep  the  distance 
between  two  points  in  the  apparatus  uniform  under  changes  of 
temperature,  or  to  indicate  the  temperature.  All  these  expedients, 
however,  have  met  with  only  partial  success.  It  is  a  noteworthy 
fact  that  in  the  discussion  of  the  measurement  of  the  Salt  Lake 
base  of  the  transcontinental  triangulation,  a  closer  accordance  in 
the  measurements  was  obtained  by  using  the  temperatures  indicated 
by  the  mercurial  thermometers  than  by  using  those  given  by  the 
duplex  bars  of  the  base  apparatus. 

The  final  solution  of  this  difficulty  probably  rests  with  the  use 
of  Guillaume's  alloy  invar  in  the  construction  of  base  measuring 
apparatus.  The  composition  of  this  alloy  is  35.7  per  cent,  nickel 
and  64.3  per  cent,  steel,  and  it  has  an  extremely  small  co-efficient 
of  expansion.  During  1906  the  officers  of  the  Coast  and  Geodetic 
Survey  made  several  experiments  with  invar  tapes  to  compare  the 
results  obtained  with  them  with  those  from  steel  tapes.  They  meas- 
ured six  base  lines,  using  on  each  base  three  invar  tapes  in  daylight, 
which  had  been  standardized  at  the  National  Bureau  of  Standards, 
and  three  steel  tapes  at  night  which  had  been  standardized  in  the 
field.  The  steel  and  invar  measures  were  computed  independently 
and  the  differences  between  them  were  small,  the  average  being 
1 :500,000.  The  probable  errors  of  the  lengths  of  the  bases  found 
from  the  steel  tapes  are  more  than  double  those  from  the  invar 
tapes,  and  the  final  probable  errors  of  the  bases,  giving  the  invar 
measures  double  weight,  are  between  1:2,500,000  and  1:5,000,000, 
or  0.4  mm.  and  0.2  mm.  per  kilometre.  The  coefficient  of  expansion 
of  invar  was  found  to  be  .0000004,  or  l-28th  that  of  steel. 

These  results  prove  conclusively  the  advantage  of  invar  tapes. 
In  1900  the  C.  and  G.  Survey  proved  that  steel  tapes  gave  practi- 
cally the  same  accuracy  as  bars,  at  one-third  the  cost  ;  it  is  now 
shown  that  invar  tapes  give  results  considerably  more  accurate  and 
economical  than  steel  tapes. 

A  description  will  now  be  given  in  detail  of  a  method  which 
differs  essentially  from  those  above  described,  in  the  manner  in 
which  the  corrections  for  sag,  tension  and  grade  are  determined, 
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and  which,  judged  by  experiments  made  at  the  School  of  Science, 
promises  to  give  as  good  results  as  the  other  methods.  It  is  the 
result  of  an  attempt  to  devise  a  method  of  measuring  base  lines  with 
the  ordinary  appliances  which  the  surveyor  finds  at  his  disposal 
with  a  precision  at  least  approaching  that  required  for  geodetic 
base  lines,  but  I  see  no  reason  why,  with  the  aid  of  a  few  extra 
appliances,  the  method  should  not  be  susceptible  of  as  high  a 
degree  of  precision  as  will  meet  all  requirements. 

As  in  Jaderin's  method,  tripods  are  used  to  mark  the  ends  of 
the  tape  in  carrying  out  a  measurement,  the  zeros  of  the  tape  being 
brought  to  coincide  with  fine  lines,  ruled  on  the  upper  surfaces  of 
the  tripod  heads,  the  tape  being  suspended  freely  between  the  tri- 
pods. While  held  firmly  in  this  position  measurements  are  made  to 
determine  the  height  of  each  end  of  the  tape  above  its  lowest  point. 
This  is  done  by  taking  level  readings  cn  a  graduated  rod  held  first 
beside  the  tape  at  its  lowest  point — the  rodman  at  the  same  time 
noting  the  height  of  the  tape  on  the  rod — and  then  on  the  head 
of  each  tripod.  Assuming  that  the  form  of  the  ta]4e  is  that  of  the 
catenary  curve,  the  correction  for  sag,  grade  and  tension  can  be 
computed  from  the  data  furnished  by  these  measurements.  The 
temperature  is  noted  in  the  usual  way  by  means  of  thermometers 
suspended  near  the  tape. 

In  the  base  measurements  made  at  the  School  of  Science  the 
tension  was  applied  to  the  tape  by  the  aid  of  ordinary  ranging 
poles  passed  through  loops  in  cords  attached  to  the  ends  of  the 
tape.  The  points  of  the  poles  were  pressed  into  the  ground  by  the 
tapemen,  who  then  held  the  poles  firmly  with  the  zeros  of  the  tape 
in  coincidence  with  the  lines  on  the  tripod  heads,  while  the  rodman 
noted  the  height  of  the  lowest  point  of  the  tape  on  the  rod.  They 
could  then  relax  their  attention  while  the  level  readings  were  taken. 

For  computing  the  various  corrections,  certain  constants  of  the 
tape  must  have  been  previously  investigated,  viz.,  its  weight,  its 
extension  under  a  given  pull,  its  coefficient  of  expansion,  and  the 
temperature  at  which  its  length  is  standard.  All  these  constants 
were  investigated  in  the  case  of  the  tape  used  in  the  work  above 
referred  to,  which  was  an  ordinary  100-ft.  steel  tape  made  by  the 
Lufkin  Rule  Co. 

The  formula?  by  which  the  various  corrections  are  computed 
will  next  be  developed. 

The  principal  properties  of  the  catenary  curve  are  contained 
in  the  following  equations,  for  which  reference  may  be  made  to 
any  work  in  which  that  curve  is  investigated: 
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s  =  a  tan  6  (1) 

x  =  a  log  (sec  0  +  tan  6)  (2) 

y  =  a  (sec  0—1)  (3) 

T=w  (y  +  a)  (4) 

-2  ..2 

(5) 


2y 

in  which 

x  and  i/  =  the  coordinates  of  any  assumed  point  referred  to 
rectangular  axes  which  are,  respectively,  a  horizontal  and  a  vertical 
line  through  the  lowest  point  of  the  curve. 

5  =  the  length  of  curve  from  the  origin  to  that  point. 

0  =  the  angle  which  the  tangent  to  the  curve  at  the  point  makes 
with  the  axis  of  x. 

a  —  the  length  of  curve  whose  weight  is  equal  to  the  tension  at 
the  origin. 

T  =  the  tension  at  the  point. 

w  =  the  weight  of  a  unit  of  length  of  the  curve. 

To  find  the  correction  for  sag  we  have  from  equations  (1),  (2) 
and  (3)  i 


on  expanding  which  and  reducing  and  substituting  the  vaiue  of  a 
from  ( 5) A it  becomes : 

2  y2      2  JK4 
'    *~S    ~3  V~15  ?  — 

or 

fx     2y'2  ^6) 

If  now  5  be  the  total  length  of  the  curve  between  two  points 
at  the  same  elevation  on  . opposite  sides  of  the  lowest  point,  and 
therefore  at  equal  distances  from  it,  and  x  its  projection  on  a  hori- 
zontal plane  (6)  becomes 
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If  y  =  1.5  ft.  and  s  =  100  ft.,  the  second  term  in  (7)  is  but 

0.00013  in., 

and  as  the  sag  of  a  tape  100  ft.  in  length,  and  weighing  about 
two  lbs.  under  a  tension  of  25  lbs.  is  about  7  inches,  we  may  safely 
neglect  the  second  term  of  (7)  and  write  the  correction  for  sag 

8  y*  (8) 

As  the  ends  of  the  tape  are  here  assumed  to  be  at  the  same 
height,  we  must  derive  an  expression  for  the  correction  in  the 
general  case  in  which  the  heights  are  different.  Denoting  the 
heights  of  the  ends  above  the  lowest  point  by  ?/.  and  y2,  we  have 
by  equation  (6) 


5X  and  s2  being  the  corresponding  partial  lengths.  To  find  a  relation 
between  sx  and  s2  and  s  we  have  from  (1)  and  (3) 

sec  0—1 
y~S  tantf 

and         sec  6=  (1  +  tan  20)* 

=  1  +  \  tan  -0— i  tan  *0  + 

tan  20-ltan  **) 

tan  a 

=  s  (J  tan  0— i  tan  30) 

or  approximately 


and 

s2 


"  =  2a 


y^2a 


J7* 


2a 
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07 


or  S-,  =  5  - 


.'.  substituting  in  the  expression  for  cB  and  reducing  we  have 

.       2K  (9) 
°'  =  Js 

in  which 


y=vi2        +      *y,Wyi,,  (10) 

Equation  (9)  also  corrects  for  grade. 

To  compare  the  precision  of  the  above  method  of  finding  the 
correction  for  sag  with  that  found  from  the  tension  applied  at  the 
end  of  the  tape,  we  take  the  expression 


IV. 


which  gives  the  correction  in  terms  of  T,  the  tension,  and  W,  the 
weight  of  the  tape ;  and  assuming  W  =  1.3  lb.  and  T  =  15  lbs.,  we 
find  that  cs  =  0.0313  ft  Substituting  this  in  (8)  we  find  the 
corresponding  value  of  y  =  1.1  ft.  Assuming  now  an  error  in  y 
amounting  to  0.01  ft.,  the  resulting  error  in  the  correction  for  sag  is 
0.0006  ft.,  and  it  is  found  that  this  error  would  be  produced  by  an 
error  of  0.14  lb.  in  the  measured  tension.  It  is  evident  then  that  an 
ordinary  spring  balance  would  not  give  an  equal  degree  of  pre- 
cision. 

To  find  the  correction  for  tension  let 

e  ~  the  extension  of  unit  length  due  to  unit  pull, 
then  the  required  correction  is 

T  d  s  =-=  e  w  |  (y  +  a)  d  s 
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.e  w  <   1  -  +  a  (j.  +  ia) 

b(2  1 


/   .  y\  s1.  y»   s2  \ 

=  e  w  s  (a  +  ~  — -  +      •  ) 
V        3^      S     s  ) 

Then  substituting  the  values  of  s1  and  s2  given  above,  and  reducing 
this  becomes 


Cp  =  ew s  a 


2  Fx  (11) 


The  second  term  in  this  is  seldom  appreciable.  It  is  to  be 
observed  that  e  w  s  is  a  constant  for  a  given  tape ;  a  may  be  found 
by  the  formula 

(12) 


A  table  may  be  formed  giving  the  values  of       and  a  for 

assumed  value  of  yx  and  i/2,  from  which  their  values  may  be  taken 
by  interpolation. 

The  correction  for  temperature  is 

Ct  =  Soa  (/-/.)  (13) 

in  which 

t  =  the  observed  temperature. 

t0  s=  the  temperature  at  which  the  tape  is  standard, 
a  =  the  coefficient  of  expansion. 

Applying  the  above  corrections,  we  have  then  for  the  hori- 
zontal distance  between  the  zeros  of  the  tape  when  resting  on  the 
tripods,  as  above  described: 

2  Y  (14) 

x=s9  +  fp  +  ft  —  -   -  V  J 

OS 

in  which 

s=so  +  fp  +  ft 
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though  s  may  usually  be  assumed  equal  to  s0  in  computing  the  Last 
correction. 

Several  measurements  of  a  short  base  line  have  been  made  by 
parties  of  students,  using  the  above  method,  and  the  results  have 
been  such  as  to  show  that  in  the  hands  of  a  well  trained  party  a 
high  degree  of  precision  may  confidently  be  expected. 


Discussion. 

Prof.  Stewart — That  is  all  I  have  written.  I  might  say  that  this 
method  was  tried  on  the  field  on  two  different  occasions,  and  some 
students  who  had  no  previous  experience  or  training  made  the  meas- 
urements. Two  measurements  were  made  for  a  base  line  of  1,000 
feet  in  length  or  a  trifle  under,  and  the  difference  found  on  the 
two  occasions  was  found  to  be  1-100  of  a  foot.  From  those  ex- 
periments it  seems  with  a  carefully  trained  party  of  half  a  dozen 
that  measurements  could  be  made  that  would  compare  favorably 
with  other  methods  used  in  measuring  geodetic  base  lines.  (Ap- 
plause. ) 

The  President — I  have  listened  to  the  paper  with  a  great  deal 
of  interest,  being  acquainted  with  the  measurement  of  base  lines. 
We  have  made  provision  in  Ottawa  for  doing  similar  work.  We 
have  now  our  bar,  with  which  the  measures  will  be  tested.  I  haven 't 
seen  the  work  of  this  description  carried  out  on  a  large  scale,  but  it 
is  certainly  fairly  simple.  You  have  to  know  the  record  of  your 
tension.  It  is  an  essential  thing  in  determining  the  length  of  your 
line  in  using  the  Invar  tape.  This  name  may  not  be  familiar  to 
you,  but  it  applies  to  a  new  material  that  is  used  and  is  derived 
from  "invariable"  because  the  co-efficient  of  expansion  is  so  small. 
These  tapes  are  now  used  in  the  United  States  Coast  Survey.  I 
was  recently  in  Washington,  at  the  Bureau  of  Standards,  where 
they  tested  them  before  they  went  out  and  tested  them  after  they 
came  in.  Two  were  used  and  two  were  not  used,  so  that  when 
they  returned  they  were  tested  to  see  their  variability  of  length, 
and  it  was  found  that  those  which  had  been  used  were  in  better 
shape.  The  difference  was  actually  smaller  than  the  two  tapes  that 
had  been  left  in  the  office,  and  weren't  used  at  all,  but  in  either 
case  it  is  a  very  small  quantity. 

As  Prof.  Stewart  has  said,  for  years  the  great  trouble  has 
been  the  question  of  temperature  in  the  determination  of  base 
lines  when  using  tapes.  You  couldn't  tell  what  the  temperature 
was.  You  would  have  the  thermometer  and  you  would  assume 
that  the  temperature  of  your  tape  was  the  same  as  your  thermom- 
eter showed,  whereas  there  was  no  assurance  that  was  the  case,  and 
actual  experience  has  shown  that  it  wasn't  the  case. 
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I  have  seen  the  experiments  that  were  made  along  the  98th 
meridian.  The  little  piece  of  copper  on  which  the  record  is  made 
is  about  half  an  inch  in  width,  and  it  is  nailed  to  a  piece  of 
scantling  and  this  is  driven  into  the  ground  and  a  mark  is  cut 
on  it  for  continuing  your  measurements.  The  measurements  are 
made  in  the  night  time.  Although  the  co-efficient  is  very  small, 
the  temperature  in  the  evening  and  at  night  is  nearer  than  in 
the  day  time,  and  to  secure  closer  measurements  it  is  made  at 
night.  In  the  United  States  measurements  they  didn't  take  into 
consideration  the  catenary  at  all.  The  correction  for  this  is  very 
small.  The  tapes  are  supported  on  nails  driven  into  the  sides  of  the 
scantling,  so  the  curve  is  very  slight.  They  don't  take  any  time, 
because  the  measurement  is  made  at  a  uniform  tension  of  thirty 
pounds.  The  man  has  a  level  in  his  hand,  and  it  is  attached  to 
the  swing  balance,  and  the  moment  he  gets  it  steady  at  30  he  say* 
"Mark,"  and  the  tape  is  marked.  In  Prof.  Stewart's  method  you 
understand  the  tape  is  pulled  out,  but  without  reference  to  what 
the  particular  tension  is.  He  gets  at  the  tension  by  getting  at  the 
ordinate  here.  These  are  the  points  of  difference  between  the 
United  States  method  and  Prof.  Stewart's  suggestion.  He  doesn't 
need  to  bother  about  the  tension,  because  he  had  the  tension 
from  the  ordinate.  The  method  is  good,  but  whether  it  would 
work  out  in  the  field  more  economically  than  the  other  I  am  not 
prepared  to  say. 
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[This  Association  is  not  responsible  as  a  body  for  the  opinions  ex- 
pressed in  its  Papers  by  Authors.] 

MUNICIPAL  FOREST  RESERVES. 

By  Thos.  Southworth. 

The  experience  of  centuries  and  in  many  countries  has  dem- 
onstrated that  for  climatic  reasons,  protection  of  water  supply 
and  permanent  supplies  of  timber,  not  less  than  20  per  cent,  of 
the  land  area  of  a  country  should  be  maintained  under  forest 
cover. 

In  a  country  such  as  Ontario,  where  there  is  much  broken 
land,  this  condition  can  be  secured  while  keeping  the  purely  arable 
land  for  the  growing  of  general  farm  crops.  Owing  to  the  broken 
and  undulating  character  of  Southern  Ontario,  there  is  probably 
20  per  cent,  of  the  total  area  that  could  be  more  profitably  used 
for  growing  trees  than  for  any  other  purpose.  It  so  happens, 
however,  that  all  this  land  is  now  in  the  hands  of  private  indi- 
viduals. In  some  countries  not  quite  so  democratic  as  ours,  the 
State  has  intervened  and  taken  control  in  the  public  interest  of 
property  held  b}^  private  individuals.  In  some  European  coun- 
tries in  particular  the  State  defines  how  much  of  the  land  on  cer- 
tain estates  must  be  kept  in  forests  and  what  proportion  of  it 
may  be  used  for  other  crops.  I  am  afraid,  however,  that  with 
us  this  so-called  interference  with  the  liberty  of  the  subject  would 
receive  a  great  deal  of  opposition,  and  be  difficult  of  enforcement, 
at  least  for  some  time  to  come. 

Therefore  we  are  dependent  at  present  upon  the  efforts  of  the 
individual  land  owners  in  Southern  Ontario  to  maintain  the  proper 
proportion  of  forested  to  cleared  land.  Investigations  made  by 
the  Bureau  of  Forestry  from  time  to  time,  using  the  assessment 
returns  of  the  farm  lands  in  the  different  counties,  has  shown 
that  individual  ownership  of  the  land  has  left  us  with  very  much 
less  forested  area  than  the  safety  of  the  community  demands. 
Instead  of  there  being  20  or  25  per  cent,  of  the  total  area  in  for- 
ests, in  some  whole  counties  the  percentage  does  not  exceed  seven 
or  eight  per  cent,  in  forests,  and  in  some  townships  the  percentage 
is  much  below  that. 

The  necessary  result  of  this  intensive  clearing  is  shown  in 
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these  counties  by  the  depleted  water  supply,  the  rapid  evaporation 
from  the  soil  causing  occasional  droughts  in  summer  when  rains 
are  not  as  frequent  as  usual,  and  quite  often  disastrous  floods  in 
the  spring  caused  by  the  rapid  run-off  of  the  water  on  an  open 
country. 

The  Department  of  Agriculture  is  making  a  determined  effort 
to  change  this  condition  of  affairs  by  supplying  seedling  trees  to 
farmers  for  the  purpose  of  increasing  their  woodland  area.  This 
is  likely  to  be  a  slow  process,  however,  and  it  will  be  many  years, 
even  assuming  that  the  farmers  take  advantage  in  large  numbers 
of  the  offer  of  the  Department  to  supply  them  with  plant  ma- 
terial, before  anything  like  a  proper  proportion  of  forest  is  secured 
in  the  denuded  lands  of  Southern  Ontario. 

The  individual  effort  of  landholders  cannot,  I  am  afraid,  be 
depended  upon  to  bring  back  the  proper  condition  of  affairs  in 
this  respect.  Where  a  farmer  has  a  good  sized  wood  lot  in  good 
condition,  a  temporary  financial  stringency  (owing,  perhaps,  to 
the  failure  of  some  other  crops)  may  induce  him  to  clear  off  his 
wood  lot  for  the  cash  that  would  be  received  from  the  timber,  and 
he  can  scarcely  be  blamed  for  pursuing  a  course  that  appears  to 
him  to  be  in  his  individual  interests,  although  it  might  not  be  for 
the  general  interest  of  the  community. 

Combined  or  communistic  action  only  can  be  depended  upon 
to  bring  about  the  proper  condition.  In  1903  I  officially  brought 
to  the  attention  of  the  public  in  the  Forestry  Report  for  that  year, 
the  advisability  of  taking  action  of  this  sort  through  legislation, 
looking  to  the  creation  of  municipal  or  communal  forest  reserves. 

Legislation  not  supported  by  public  opinion  is  likely  to  be 
inoperative  or  non-effective.  As  a  matter  of  fact,  it  is  hard  to 
conceive  of  legislation  for  which  there  has  been  no  public  demand. 
The  various  land  surveyors  distributed  throughout  the  Province 
doing  local  work  are  usually  important  members  of  the  community 
in  which  they  work.  They  have,  or  should  have,  a  very  import- 
ant influence  on  public  matters  in  their  respective  communities, 
and  can  do  much  towards  shaping  public  opinion  in  matters  of 
this  sort.  For  that  reason  I  desire  to  present  to  this  Association 
some  advantages  that  appear  to  me  would  accrue  to  the  general 
community  from  the  establishment  of  forest  reserves  owned  by 
the  various  municipalities,  not  only  in  the  southern  or  older  settled 
parts  of  the  Province,  but  in  Muskoka,  Parry  Sound,  Haliburton, 
and  in  the  newer  communities  now  being  opened  for  settlement. 

It  is,  therefore,  safe  to  assume  that  dependence  cannot  be 
placed  upon  the  individual  owners  of  farm  lands  in  Ontario  to 
provide  for  the  proper  proportion  of  woodland,  and  if  provision 
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is  made  for  this  it  must  be  done  by  the  people  as  a  whole,  and  not 
by  individuals. 

The  presence  of  an  immense  area  of  forested  lands  in  our 
north  country  in  one  block  would  not  accomplish  the  object  aimed 
at.  Forests,  to  be  effective  in  the  protection  of  climate,  etc.,  would 
need  to  be  present  also  in  the  southern  part  of  the  Province,  and  it 
would  be  far  better  for  the  general  interests  of  a  community  both 
for  climatic  reasons,  water  supply,  and  for  local  supplies  of  timber 
and  fuel,  that  the  forested  areas  should  be  scattered  in  the  dif- 
ferent counties,  and  even  different  townships,  throughout  the 
Province. 

Forests,  to  be  worked  perpetually,  can,  of  course,  be  man- 
aged much  more  economically  where  they  occur  in  solid  blocks  of 
large  size,  but  as  the  idea  of  municipal  forest  reserves  would  be  not 
alone  for  the  direct  commercial  advantage  derived  from  their 
growth  and  exploitation,  but  would  include  also  the  incidental 
advantages  of  water  protection,  etc.,  the  question  of  the  most 
economical  management  could  be  to  some  extent  ignored.  A  com- 
paratively small  area  of  say,  500  or  1,000  acres,  even  if  divided  into 
smaller  lots  scattered  through  a  township  under  a  proper  man- 
agement could  be  made  productive  of  a  very  good  revenue ;  indeed, 
many  communal  forests  in  Saxony  and  elsewhere  produce  a  net 
yearly  profit  of  $4.50  per  acre,  and  in  some  few  cases  a  sum 
considerably  in  excess  of  that. 

At  the  present  rate  of  destruction  to  which  the  woods  in  South- 
ern Ontario  are  subject,  the  local  demand  for  timber  and  fuel 
throughout  that  territory  would  enable  small  forested  tracts  of 
this  sort  to  yield  a  revenue  equal  to  or  in  excess  of  that  mentioned. 
The  Province  might,  of  course,  acquire  tracts  of  land  scattered 
throughout  the  country  for  the  purpose  of  permanent  forests,  but 
unless  the  Province  held  them  subject  to  local' taxation,  which  in 
many  cases  might  be  excessive,  it  would  scarcely  be  fair  to  the 
municipality  to  withdraw  this  land  from  the  assessed  area  of  the 
township  without  making  some  compensation  to  the  municipality 
in  lieu  of  taxes  that  would  be  levied  upon  the  land  were  it  left  in 
private  hands.  Hence,  it  would  seem  to  be  better  that  these  small 
forest  reserves  should  be  held  by  the  township  municipalities. 

At  present  there  is  no  provision  in  our  Statutes  that  would 
permit  municipalities  to  hold  land  for  this  purpose.  Municipali- 
ties, particularly  in  Parry  Sound,  Muskoka,  Haliburton  and  else- 
where, frequently  acquire  land  for  arrears  of  taxes.  This  land, 
however,  can  only  be  held  by  the  municipality  for  a  term  of 
years,  when  it  must  be  put  up  at  auction  and  re-sold.  It  is  pro- 
posed, therefore,  that  the  Municipal  Act  should  be  amended  so  as 
(6) 
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to  permit  the  holding  of  land  in  perpetuity  by  the  municipalities 
when  held  for  the  particular  purpose  of  producing  timber. 

It  should  not  be  in  the  power  of  a  municipality  to  convert  this 
land  to  other  purposes.  Neither  would  it  be  wise  to  leave  the  man- 
agement of  these  reserves  to  the  municipality,  with  their  lack  of 
continuity  in  government.  Some  municipal  councils  might  man- 
age them  successfully  and  wisely;  others,  on  the  other  hand,  might 
insist  on  cutting  off  all  the  timber  before  it  reached  its  most 
profitable  age,  in  order  to  promote  a  low  tax  rate.  Hence,  I  think 
it  would  be  advisable  in  the  case  of  reserves  of  this  sort  that  the 
management  of  them  should  be  vested  in  the  Bureau  of  Forestry, 
under  the  direction  of  the  Minister  of  Agriculture. 

In  many  settled  townships  a  sufficient  area  of  land  could  be 
acquired  through  delinquent  taxes.  In  others,  however,  it  might 
be  necessary  to  purchase  land  for  the  purpose.  The  land  to  be 
acquired  by  arrears  of  taxes  or  by  purchase  would  naturally  be 
the  least  productive  or  least  valuable  land  in  the  township,  land 
that  could  be  made  much  more  valuable  if  placed  under  forest  and 
properly  managed. 

In  the  case  of  the  purchase  of  land  for  this  purpose,  it  would 
probably  require  some  years  after  purchase  before  it  would  be 
revenue  producing,  and  in  the  case  of  many  townships  they  would 
find  it  burdensome  to  raise  the  money  necessary  to  acquire  such 
land.  It  might,  therefore,  be  advisable  for  the  Province  to  provide 
a  general  fund  that  might  be  drawn  upon  for  the  purchase  of  land 
by  municipalities  for  forest  purposes,  to  be  repaid  to  the  Province 
from  the  revenues  of  the  forest  reserves. 

A  very  large  area  of  the  Province  has  recently  been  surveyed 
and  opened  for  settlement,  and  a  much  more  extensive  area  has  yet 
to  be  surve3red  and  settled.  There  are  very  few  of  these  townships 
which  do  not  contain  some  proportion  of  the  land  that  is  not  well 
suited  for  general  agriculture.  In  these  the  Crown  might  very 
well  retain  such  lands  as  are  not  suited  for  this  purpose  as  forest 
reserves,  to  be  turned  over  to  the  municipality  when  properly  or- 
ganized. 

The  legislation  that  would  seem  to  be  in  order,  therefore, 
would  be  largely  along  the  following  lines,  that  is  to  say,  the 
Municipal  Reserves  Act  should  include  provisions  somewhat  as 
follows : 

That  municipalities  be  permitted  to  hold  in  perpetuity  for 
forest  purposes  such  lands  as  are  forfeited  to  the  municipality  for 
non-payment  of  taxes; 

.  That  municipalities  be  permitted  to  accept  in  gift  and  to 
purchase  lands  for  municipal  forest  reserves; 
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That  municipalities  may  secure  loans  on  the  credil  of  the 
Province  for  the  purpose  of  purchasing  lands  for  forest  purposes, 
subject  to  the  approval  of  the  Bureau  of  Forestry.  This  Latter 
provision  might  also  include  a  condition  that  the  municipality 
should  raise  an  equal  amount  to  that  borrowed  from  the  Province; 

It  should  also  provide  for  the  examination  of  new  townships 
before  they  are  opened  for  location  and  settlement,  and  a  reserva- 
tion made  of  suitable  areas  of  such  lands  as  are  found  to  be  unstat- 
ed for.  general  agriculture  for  the  purpose  of  municipal  reserves, 
to  be  held  by  the  Crown  until  the  organization  of  the  municipality, 
when  they  can  be  vested  in  the  latter; 

To  provide  for  the  placing  of  all  lands  acquired  or  held  by 
municipalities  for  forest  reserve  purposes  under  the  management 
of  the  Bureau  of  Forestry,  under  the  direction  of  the  Minister  of 
Agriculture ; 

The  Act  to  further  provide  that  the  surplus  revenues  of  these 
reserves,  after  deducting  the  cost  of  management,  should  be  re- 
turned to  the  municipal  treasury  and  to  the  extinguishment  of  the 
debt  contracted  in  their  acquirement. 

A  great  deal  has  been  said  from  time  to  time  regarding  the 
destructive  methods  of  Canadian  lumbering  and  the  disappearance 
of  Ontario  forests  on  this  account.  While  much  of  this  is  true, 
it  is  not  true  that  the  destruction  of  the  forests  by  lumbermen 
has  caused  the  deforestation  that  is  dangerous  to  our  water  sup- 
plies and  to  our  climate.  Even  if  a  forest  is  lumbered  very  exces- 
sively and  subsequently  burned,  the  area  is  almost  immediately 
covered  with  a  new  growth  of  trees  of  some  sort,  which  affords  the 
necessary  soil  cover  to  permit  the  slow  run-off  of  water  and  check 
the  rapid  evaporation  from  the  soil.  It  is  when  the  land  is  given 
to  the  individual  settler,  and  he  in  clearing  the  land  to  provide 
for  the  growth  of  cereals  and  other  crops  extends  his  clearing 
beyond  the  limit  of  public  safety;  and  it  is  this  particular  danger 
that  it  seems  to  me  can  best  be  removed  by  the  establishment  of 
municipal  reserves  as  suggested. 

That  it  would  be  profitable  to  the  municipality  I  have  no 
doubt  whatever.  In  any  ordinary  township  5,000  acres  would  be 
a  small  or  reasonable  area  for  forest.  Very  few  townships  but 
contain  much  more  than  that  area  of  broken,  rough  and  hilly  land 
that  would  be  suitable  for  reserves.  This  land,  being  at  present 
not  very  productive,  is  under  a  low  assessment,  and  produces  little 
either  to  the  present  owner  or  to  the  township  treasury.  Under 
forest,  properly  managed,  $3.00  or  even  $4.00  is  not  an  unreason- 
able estimate  for  the  annual  yield  per  acre  in  Southern  Ontario, 
where  timber  supplies  have  already  become  scarce  and  high  priced. 
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$10,000  or  $20,000  per  year  revenue  from  forested  lands  owned  by 
the  township  would  go  a  long  way  towards  providing  the  funds 
required  for  municipal  and  school  taxes,  and  thus  relieving  the 
individual  taxpayers  to  that  extent. 


Discussion. 

.  Mr.  H.  J.  Bowman — We  are  all  more  or  less  familiar  with  the 
evil  effects  of  removing  the  forests.  In  the  western  part  of  Ontario 
we  feel  this  particularly.  In  the  valley  of  the  Grand  River,  with 
which  the  Chairman  is  familiar,  the  re-foresting  of  the  Grand  River 
Valley  was  the  subject  of  a  paper  by  Mr.  W.  H.  Ridout,  read  before 
the  Society  of  Civil  Engineers,  and  it  was  indeed  a  very  interesting 
paper.  At  the  present  time  the  run  of  the  water  is  so  rapid  in 
the  spring  as  to  wear  away  the  banks  and  the  bridges,  and  I  think 
Mr.  Ridout 's  suggestion  that  there  should  be  storage  reservoirs  to 
regulate  that,  and  also  the  principle  of  re-foresting  some  of  the 
upper  districts  at  the  sources  of  supply,  was  a  good  one.  I  am 
sure  it  is  a  very  serious  matter  all  over  the  older  parts  of  Ontario, 
especially  from  the  farmer's  standpoint.  That,  I  suppose,  is  Mr. 
Southworth's  problem,  and  we,  as  surveyors,  can  only  wish  him 
God  speed  in  the  work.  I  don't  know  that  we  can  help  him  very 
much,  except  to  disseminate  his  views,  and  we  will  be  glad  to  do 
so  in  our  different  districts. 

Mr.  Southworth — You  can't  depend  on  the  farmer  to  do  it. 
It  isn't  business  for  him  to  do  it,  If  he  has  160  acres  of  wheat 
land  he  is  going  to  grow  wheat,  but  it  is  in  the  interests  of  the 
general  community  that  there  should  be  a  general  percentage  of 
that  land  put  in  forests.  But  we  can't  depend  on  the  farmer, 
and  I  don't  know  of  any  way  we  can  make  him  do  it.  The  only 
way  I  can  see  is  for  the  municipality  to  acquire  land  and  grow 
forests.  Forest  crops  take  a  long  time  to  mature,  and  it  is  only 
municipalities  which  are  continuous  and  have  no  lifetime  that  can 
afford  to  do  it ;  and  it  is  with  the  idea  of  getting  this  question  of 
the  main  forested  areas  in  the  Township  held  by  the  people  as  a 
whole  that  my  paper  is  directed  to  this  Association,  and  I  would 
like  to  hear  from  some  of  the  members  what  they  think  of  the 
feasibility  of  the  plan. 

The  President — It  occurred  to  me  that  the  question  was  more 
a  matter  for  the  Province  than  the  individual  municipality.  I 
am  thinking  of  what  they  have  been  doing  in  the  United  States, 
because  a  municipality,  you  may  say,  may  be  doing  a  great  deal  of 
work  that  they  don't  get  any  benefit  from.  It  is  the  people  who  are 
living  below  us  who  are  getting  the  benefit,  and  why  should  we 
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have  forest  reserves  to  benefit  them?  So  it  seems  to  me  it  is  a 
wider  field  than  of  the  individual  municipality,  and  the  question 
arises  whether  it  is  not  the  function  of  the  Provincial  Government. 
It  should  emanate  from  them.  The  protecton  of  the  water  supply, 
of  course,  is  a  question  that  admits  of  discussion.  I  know  in  the 
Western  States,  where  their  water  supply  is  very  limited,  in  the 
State  of  Kansas  or  Nebraska,  they  were  taking  water  from  the 
LaPlatte  River,  and  the  people  below  were  complaining  of  their 
taking  this  water,  and  the  Federal  Government  had  to  step  in  and 
take  hold  of  the  question.  It  was  thought  to  be  wider  than  the 
individual  States.  This  is  a  question  that  is  worthy  of  discus- 
sion, to  find  how  the  greatest  good  can  be  done  to  the  greatest 
number,  whether  by  the  Provincial  Government  or  the  Municipal 
Government. 

Mr.  Southworth — If  the  Province  undertook  to  establish  Muni- 
cipal Reserves,  scattered  all  over  the  Province,  it  would  practically 
mean  the  withdrawing  of  that  amount  of  land  from  municipal 
taxation,  because  land  held  by  the  central  Government  is  not  tax- 
able, and  they  have  to  compensate  the  municipalities  for  the  land 
as  regards  taxes.  Now,  my  suggestion  was  this — the  Reserves 
should  be  held  by  the  municipalities,  but  they  should  be  managed 
and  under  the  control  of  the  central  Government,  in  order  to  have 
a  systematic  management  and  to  prevent  too  hasty  sale,  but  all 
the  revenue  over  and  above  the  cost  of  management  should  go  to 
the  individual  municipality  in  which  the  Reserves  were  located. 
That  seems  to  me  to  be  a  scheme  that  would  meet  the  approval  of 
the  people,  rather  than  for  the  Government  to  assume  the  total 
management  of  it,  It  would  be  necessary  to  have  it  under  Gov- 
ernment control  in  order  to  get  continuity  of  management,  but 
the  revenue  should  go  to  the  municipalities  in  lieu  of  the  taxes 
they  would  otherwise  get  from  these  lands. 

Mr.  Bowman — In  reference  to  the  question  of  taxation,  I  re- 
member that  there  was  a  bill  before  the  House  a  short  time 
ago  to  exempt  wood  lands  from  taxation,  and  it  seemed  to  me 
that  was  a  very  good  idea.  I  would  like  to  hear  from  Mr.  South- 
worth  about  that. 

Mr.  Southworth — The  bill  passed. 

Mr.  Bowman — Does  that  mean  that  the  farmers  are  not  taxed 
for  their  bush? 

Mr.  Southworth — No,  it  doesn't,  unfortunately. 

Mr.  Bowman — In  some  parts  of  Western  Ontario  the  area  of 
wood  is  very  low,  and  even  that  which  is  left  is  going.  It  would  be 
a  good  idea  if  the  Government  could  exempt  the  wood  lands  from 
taxation. 
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Mr.  Southworth — The  bill  introduced  by  Mr.  Downey  and 
passed  by  the  House  was  a  permissive  bill,  and  I  don't  know  that 
any  advantage  has  been  taken  of  it  in  the  Province.  It  remains  in 
the  individual  to  put  the  bill  into  effect,  and  it  is  rather  educative 
than  legislative. 

The  President — It  is  left  to  the  municipality  to  accept  the 
bill  and  to  see  that  all  wood  lands  will  be  exempt? 

Mr.  Southworth — Yes,  up  to  a  certain  extent. 

The  President — It  is  an  encouragement  to  preserve  the  forests. 
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"THE  SURVEYOR  AND  EARTHQUAKES." 

BY  OTTO  J.  KLOTZ,  OTTAWA. 

I  will  say  at  the  outset  that  I  am  unable,  for  lack  of  data, 
to  do  justice  to  the  title  which  I  have  chosen  for  my  paper. 

Destructive  and  calamitous  as  has  been  the  San  Francisco 
earthquake,  yet  from  a  scientific  standpoint  it  has  given  a  decided 
impetus  to  the  study  of  seismology,  and  it  has  hastened  the  day 
when  our  knowledge  of  the  interior  of  the  earth  will  be  of  a  defi- 
nite character,  which  it  is  not  now,  if  we  except  the  comparatively 
few  feet  that  we  have  penetrated  into  the  earth.  Nature  is  an  ag- 
gregaton  of  facts,  and  it  is  the  sphere  of  the  investigator  to 
correlate  these  facts  and  to  explain  their  existence.  In  the  effort 
to  solve  the  latter,  advancement  is  generally  gained  by  the  method 
of  elimination.  As  facts  do  not  generally  admit  of  mathematical 
analysis,  theories  and  hypotheses  are  advanced  for  their  explana- 
tion. These  temporary  fortresses  must  then  be  able  to  resist  the 
relentless  cannon  of  observation  and  criticism,  for  the  enemy  gives 
absolutely  no  quarter.  Error  succumbs  to  the  first  broadside,  plau- 
sibility turns  away  many  a  shock,  and  can  stand  a  long  siege.  It 
serves  a  good  purpose  in  permitting  the.  enemy  to  reinforce  its  re- 
sources to  keep  up  the  attack  until  either  the  fortress  is  razed  or 
a  new  one  has  been  built  within,  built  with  the  impenetrable  nickel- 
steel  armor  of  truth. 

Perhaps  a  brief  review  of  some  of  the  reasons  assigned  as  the 
cause  of  earthquakes,  leaving  out  those  of  supernatural  origin, 
may  not  be  unprofitable. 

We  know  that  there  are  many  sedimentary  deposits  or  for- 
mations constituting  part  of  the  crust  of  the  earth.  We  know  that 
they  are  more  or  less  soluble.  We  know  that  the  immediate  crust 
of  the  earth  is  intersected  and  traversed  by  subterranean  water- 
courses. We  know  that  these  watercourses,  when  brought  to  the 
surface,  are  charged  more  or  less  with  salts,  such  as  of  lime  or 
sodium,  dissolved  from  the  formations  through  which  the  waters 
passed.  Now  let  us  put  two  and  two  together.  If  a  subterranean 
stream  discharges  n  cubic  feet  of  water  per  day.  and  each  cubic 
foot  contains  p  grains  of  lime,  how  long  will  it  take  to  carry  away 
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r  tons,  or  q  cubic  miles  of  limestone  rock?  The  result  of  our  in- 
vestigation is  a  hole  in  the  ground,  or  rather,  a  hole  in  the  earth, 
and  if  we  make  that  hole  big  enough,  something  is  going  to  fall — 
the  roof  is  going  to  collapse — and  we  have  an  earthquake.  This, 
in  brief,  is  the  Einsturz  or  down-throw  theory.  Now  some  earth- 
quakes have  happened  which  might  be  explained  by  the  above,  but 
for  by  far  the  larger  number  other  reasons  must  be  sought.  Before 
discussing  the  above,  it  may  be  suggested  that,  although  subter- 
ranean waters  must  and  do  hollow  out  the  earth's  crust,  the  forma- 
tions slowly  adjust  themselves  to  the  minute  changes  continuously 
wrought  by  the  action  of  water,  so  that  excessively  large  cavities 
are  improbable,  if  not  impossible.  One  of  the  oldest  beliefs  about 
earthquakes  is  their  intimate  association  with  volcanoes.  This 
opinion  died  a  hard  death;  in  fact,  I  am  not  sure  that  it  is  quite 
dead  yet ;  however,  Professor  Milne  has  shown,  especially  for  Ja- 
pan, the  principal  earthquake  country,  "that  the  many  quakes  of 
that  archipelago  seemed  to  show  an  avoidance  of  the  volcanic 
centres,  which  are  numerous  in  the  interior,  and  to  indicate  that 
volcanic  energy  was  seldom  concerned  in  generating  them."  Vol- 
canoes are,  as  a  rule,  shallow-seated,  while  the  movements  of  earth- 
quakes are  tectonic,  that  is,  affecting  large  areas  of  the  earth's 
crust  and  miles  in  depth. 

Another  theory  that  was  advanced  some  forty  years  ago  was 
the  tidal  theory.  Assuming  the  earth  to  be  a  molten  mass  covered 
by  only  a  thin  shell,  it  seems  plausible  to  have  tidal  effects  by  the 
attraction  of  the  moon  and  of  the  sun.  Spring  and  neap  tides 
in  the  ocean  would  be  manifested  by  earthquakes  of  greater  and 
less  intensity;  similarly  for  perigee  and  apogee.  However,  facts 
don't  fit  in  right,  and  the  fortress  has  been  abandoned. 

When  we  say  that  earthquakes  are  the  result  of  the  adjust- 
ment of  strains  and  stresses  within  the  earth,  the  statement  is  one 
practically  accepted  by  all  seismologists;  at  the  same  time,  it  is 
far  from  explaining  the  cause.  What  sets  up  those  strains  and 
stresses,  and  if  there  are  various  agencies  at  work,  what  is  their 
relative  effect? 

It  is  almost  axiomatic  to  assume  the  earth  as  a  cooling  body. 
Now,  on  this  assumption  a  very  pretty  scientific  theory  was  ad- 
vanced some  thirty  years  ago  by  Lowthian  Green — it  was  the  tet- 
rahedral  theory  of  the  figure  of  the  earth.  Let  us  follow  it  for  a 
moment.  Starting  with  the  earth  as  a  molten  mass,  we  have  a 
sphere  as  the  result  of  the  action  of  gravity.  If  we  revolve  the 
sphere,  we  obtain  an  oblate  spheroid,  the  shorter  axis  being  the 
one  of  revolution.  The  angular  velocity  of  rotation  being  uniform 
and  constant  the  whole  body  would  be  in  stable  equilibrium.  If 
now  any  force  or  forces  are  brought  into  play  to  disturb  this 
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equilibrium,  strains  and  stresses  are  set  up  and  a  counter  tendency 
to  relieve  these  strains  and  stresses  is  called  forth  to  restore 
equilibrium.  It  is  at  this  juncture  that  the  property  of  the  tet- 
rahedron comes  into  play.  Taking  as  the  principal  disturbing 
force  of  our  supposed  liquid  or  molton  spheroid  of  revolution,  that 
of  dissipation  of  heat  or  cooling  process,  we  find  that  the  crust 
or  shell  of  the  earth  tries  to  adjust  itself  to  the  strains  set  up  by 
the  contracting  body,  and  does  so  by  the  line  of  least  resistance, 
that  is,  by  spreading  the  strains  over  the  greatest  surface,  with 
the  result  that  the  tendency  of  the  surface  of  the  earth  is  to 
assume  the  tetrahedral  form,  i.e.,  of  an  equilateral  pyramid,  or, 
one  might  say  that  the  contracting  earth  changes  into  that  form 
whereby  the  original  superficial  area  is  maintained.  For  equal 
surfaces,  the  volumes  of  the  sphere  and  tetrahedron  are  to  each 
other  as  1:.55,  and  for  equal  volumes  the  surfaces  are  as  1:1,440. 

Neither  the  theory  nor  its  advocates  gives  us  a  four-cornered 
earth,  its  original  condition  and  axial  revolution  would  prevent 
that,  but  the  theory  does  claim  that  the  tendency,  however  slight 
or  great  in  effect,  must  be  towards  shaping  the  surface  into,  that 
of  a  tetrahedron  or  tetrahedroid,  the  latter  having  curved  surfaces 
or  edges.  If  a  complete  transformation  from  the  sphere  to  the 
tetrahedron  took  place,  which  is,  of  course,  impossible,  we  would 
have — taking  the  axis  of  the  earth  coincident  with  an  axis  of  the 
tetrahedron  through  one  of  its  apices — a  north  polar  sea,  which  is 
the  case ;  three  great  equatorial  oceans ;  a  south  polar  land  cap, 
which  too  is  the  case ;  and  there  would  be  six  grand  mountain 
ranges,  three  diverging  from  the  south  pole,  corresponding  to 
three  edges  of  the  tetrahedron,  and  the  other  three  encircling  the 
northern  hemisphere,  being  along  the  remaining  three  edges  of  the 
pyramid. 

In  the  tetrahedron  every  corner  has  a  surface  opposite  to  it, 
so  that  for  the  earth  this  would  mean  that  land  and  water  are  anti- 
podal, which  is  fairly  well  represented  in  the  actual  conditions. 
Another  result  would  be  that  land  masses  would  be  broad  in  the 
northern  hemisphere,  and  taper  towards  the  south,  which,  too, 
agrees  with  our  geography.  Inversely,  the  oceans  should  contract 
towards  the  north,  a  condition  fairly  well  borne  out.  Further- 
more, the  north  polar  area  being  represented  by  a  surface  and 
the  south  polar  one  by  a  corner,  it  would  follow  that  the  flattening 
of  the  earth  in  the  southern  hemisphere  would  be  less  than  in  the 
northern ;  and  again,  gravity  would  increase  less  rapidly  towards 
the  south  pole  than  towards  the  north  pole.  Both  these  consid- 
erations have  been  confirmed  by  geodetic  and  pendulum  observa- 
tions. 

If  the  tetrahedral  theory  was  effective  at  the  early  stage  of 
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the  earth's  existence,  in  giving  us  many  of  our  mountain  systems 
and  our  polar  physical  conditions,  to-day  with  a  pretty  rigid 
crust  its  effects  must  be  vanishingly  small  and  unrecognizable  as 
due  to  that  theory. 

We  may  refer  to  another  theory  of  the  figure  of  earth,  con- 
tained in  a  paper  presented  by  J.  H.  Jeans  to  the  Royal  Society  in 
1902.  This  theory  shows,  under  certain  assumption,  that  the  earth 
was  pear  shaped  at  a  certain  stage  of  its  existence  and  contracting 
assumed  the  spherical  form.  I  cannot  in  this  place  pursue  this 
subject  of  the  figure  of  the  earth  any  further — it  was  only  alluded 
to  to  show  one  of  the  factors — the  contracting  forces,  ever  active, 
whereby  strains  and  stresses  are  set  up,  and  without  which  no 
earthquakes  are  possible.  Fisher,  in  his  "Physics  of  the  Earth's 
Crust,"  1889,  combats  the  theory  of  mountain  building  as  being 
due  to  the  secular  cooling  of  the  earth  and  the  accompanying  con- 
tractions, but  this  would  not  preclude  smaller  motions  to  which 
earthquakes  may  be  relegated. 

Arrhenius  considers  the  crust  of  the  earth  comparatively  thin, 
at  a  depth  of  about  40  miles  to  merge  into  a  hot  fluid  mass,  the 
magma,  due  to  the  increasing  temperature.  From  the  deepest  bor- 
ing on  the  earth,  the  increase  of  temperature  is  about  one  degree 
F.  for  51  feet,  or  say  100  degrees  F.  per  mile.  Beyond  a  depth 
of  about  200  miles  the  magma  assumes  the  gaseous  form.  He 
writes:  "The  earth,  as  well  as  the  sun,  contracts,  whereby  heat  is 
evolved  and  the  contraction  partly  arrested  or  decreased.  Never- 
theless the  earth  slowly  shrinks — this  pertains  especially  to  the 
interior  of  the  earth — for  the  temperature  of  the  surface  is  almost 
wholly  due  to  radiation  from  the  sun,  and  in  a  small  degree  upon 
the  character  of  the  atmosphere.  It  may  be  assumed  that,  broadly 
speaking,  the  radiation  of  the  sun  and  the  nature  of  the  atmos- 
phere are  constant.  It  follows,  therefore,  that  the  crust  of  the 
earth  will  not  follow  the  shrinking  of  the  interior.  Folding  and 
wrinkles  will  be  found,  and  it  is  the  general  conclusion  that  this  is 
the  principal  reason  for  the  uplift  of  the  surface  into  mountain 
chains."  The  "general  conclusion"  must  be  taken  with  some  re- 
serve. 

That  earthquakes  are  due  to  an  adjustment  of  stresses  in  the 
earth's  crust  is  admitted  by  all  investigators,  but  on  the  cause  of 
the  stresses  there  is  far  from  unanimity  of  opinion. 

Although  some  earthquakes  are  due  to  down-falls,  and  local 
ones  to  volcanic  eruptions,  yet  for  the  great  majority  another  rea- 
son or  reasons  must  be  found.  Of  the  latter,  the  contracting 
force,  already  alluded  to,  is  the  one  first  to  suggest  itself,  and  has 
for  its  support  at  least  great  plausibility.    It  has  been  combated 
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by  able  investigators,  without,  however,  being  able  wholly  or  sat- 
isfactorily to  dispose  of  it  completely. 

Leaving  out  of  consideration  the  earth  as  a  cooling  and  con- 
tracting body,  let  us  picture  to  ourselves  the  earth  at  any  time  in 
a  state  of  perfect  equilibrium,  there  being  no  stresses  on  its  sur- 
lace  nor  in  the  crust.  Let  us  note  the  physical  features,  the  height 
of  the  mountains,  the  faulting  and  folding  of  the  rock  formation, 
the  depths  of  the  ocean  and  the  distribution  of  land  and  water. 
Now  let  the  atmospheric  influences  come  into  play — rain  and  snow, 
heat  and  cold,  together  with  varying  atmospheric  pressure.  The 
pre-existing  equilibrium  will  be  immediately  disturbed;  the  water, 
as  ripples,  creeks,  rivers  and  streams,  will  begin  its  work  of  ero- 
sion and  denudation  ;  heat  and  frost  will  assist  in  the  disintegration 
of  mountain  masses,  and  the  ocean  beds  adjoining  the  continents 
will  be  loaded  by  enormous  amounts  of  detritus  earned  from  the 
land.  Unless  there  is  a  continuous  and  simultaneous  adjustment 
of  the  change  of  pressure,  the  strains  set  up  will  be  cumulative 
and  continue  so  until  they  exceed  the  limit  of  elasticity,  when 
rupture  must  take  place  to  restore  equilibrium  for  the  time  being. 
Rupture  would  necessarily  be  accompanied  by  earthquakes.  It 
is  obvious,  therefore,  that  meteoric  or  atmospheric  influences  are 
capable  of  setting  up  strains  on  the  earth's  surface.  It  is  safe  to 
say  that  the  whole  surface  of  the  earth  is  in  a  constant  tremor  due 
to  stresses.  But  besides  the  general  condition,  there  are  other 
factors  that  come  into  play,  and  localize  in  a  measure  the  seismic 
disturbance.  These  are  mountain  masses  and  oceanic  depths,  espe- 
cially if  they  are  contiguous.  Speaking  generally,  mountains  are 
not  masses  resting  upon  the  surface  of  the  earth,  but  must  be 
considered  as  masses  immersed  in  the  earth,  just  as  an  iceberg 
is  immersed  in  the  wrater.  The  greater  the  part  that  projects 
above  the  wrater,  the  greater  must  be  the  part 
beneath  the  surface,  for  the  amount  of  wTater  displaced  must  be 
equal  to  the  floating  mass,  otherwise  there  would  not  be  equilib- 
rium. Somewhat  similar  it  is  with  the  mountains;  were  they  rest- 
ing on  the  surface,  the  strains  set  up  by  the  superimposed  mass 
would  not  only  be  enormous,  but  would  be  greater  than  the  crust 
could  support.  Furthermore,  as  a  superimposed  mass,  it  would 
materially  affect  the  force  of  gravity  in  the  adjoining  region.  The 
most  noted  investigation  of  this  question  was  with  reference  to  the 
attraction  of  the  Himalayas  in  connection  with  the  great  trigono- 
metrical survey  of  India.  Pendulum  observations  have  shown 
conclusively  both  in  India  and  America  that  this  is  not  the 
case.  However,  complete  equilibrium  or  isostasy  does  not  obtain, 
and  hence  the  residual  strains  and  stresses. 

It  is  obvious  how  through  meteoric  agencies  cycles  of  changes 
are  produced.    The  mountains  by  movements  are  wandering  sea- 


84 


ASSOCIATION  OF  ONTARIO  LAND  SURVEYORS. 


ward;  the  continents  are  lightening,  and  the  ocean  bed  is  being 
loaded,  producing  a  deep-seated  inflow  from  the  sea  towards  the 
land.  These  changes  are  continuously  taking  place;  the  earth's 
crust  and  surface  are  undergoing  constant  transformation,  how- 
ever minute ;  the  strains  and  stresses  are  continually  responding 
to  one  another;  vast  rock  formations  that  seem  rigid  are  by  the 
slow  process  of  time  bent  and  contorted  as  if  made  of  wire.  But 
when  these  responses  are  not  synchronous  when  there  is  a  lag, 
equilibrium  can  only  be  restored  by  rupture.  This  rupture  will 
be  along  the  line  of  least  resistance,  and  this  is  generally  found 
in  a  geological  fault,  an  old  rent  in  the  crust,  so  well  illustrated 
in  the  California  earthquake  of  last  April. 

If  the  earth  were  a  homogenous  body,  or  if  at  least  it  were 
composed  of  concentric  shells,  each  of  homogenous  matter,  then 
the  geodetic  surveyor,  when  carrying  on  large  trigonometric  sur- 
veys would  not  be  troubled  with  closing  errors,  other  than  those 
arising  from  observation.  There  would  be  no  error  due  to  deflec- 
tion of  the  plumb  line.  As  complete  isostasy  does  not,  however, 
exist,  these  observed  discordances;  due  to  the  unsymmetrical  dis- 
tribution of  matter,  are  a  measure  of  isostasy. 

Dr.  J.  F.  Hayford  has  examined  the  data  furnished  by  the 
triangulations  of  the  United  States  by  the  coast  and  geodetic  sur- 
vey, and  has  found  71  miles  as  the  most  probable  value  for  the 
depth  of  compensation,  that  is,  the  depth  at  which  the  compensa- 
tion of  the  excess  of  matter  at  the  surface  (continents)  by  defect 
of  density  below,  and  of  surface  defect  of  matter  (oceans)  by  ex- 
cess of  matter  below  is  complete.  At  and  below  this  depth  the 
conditions  as  to  stress  of  any  element  of  mass  is  isostatic.  that  is, 
any  element  of  mass  is  subject  to  equal  pressure  from  all  direc- 
tions, as  if  it  were  a  portion  of  a  perfect  fluid.  From  this  it 
appears  that  the  behavior  of  the  magma,  situate  beyond  71  miles, 
is  that  of  a  liquid. 

As  earthquakes  are  so  intimately  bound  up  with  stresses,  we 
quote  Hayford:  "In  terms  of  stresses,  it  is  safe  to  say  that  these 
geodetic  observations  prove  that  the  actual  stresses  in  and  about 
the  United  States  have  been  so  reduced  by  isostatic  adjustment  that 
they  are  less  than  one-tenth  as  great  as  they  would  be  if  the  con- 
tinent were  maintained  in  its  elevated  position,  and  the  ocean 
floor  maintained  in  its  depressed  position  by  the  rigidity  of  the 
earth.  It  is  certain  that  for  the  United  States  and  adjacent  re- 
gions, including  oceans,  the  isostatic  compensation  is  more  than 
two-thirds  complete,  perhaps  much  more."  Hayford 's  result  is 
one  of  the  most  brilliant  mathematical  deductions  in  geodesy  and 
geophysics  in  recent  years. 

Several  causes  have  been  adduced  which  contribute  or  may 
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contribute  to  the  production  of  earthquakes.  In  investigations, 
one  is  sometimes  led  to  the  discovery  of  widely  different  phenoin 
ena,  which,  however,  synchronize  with  each  other,  thereby  raising 
the  question  whether  one  is  dependent  upon  the  other  or  whether 
the  coincidence  is  fortuitous  or  whether  both  phenomena  depend 
on  a  common  cause.  Such  a  case  is  the  possibility  of  a  connection 
between  latitude  variations  and  earthquakes.  On  this  point  Pro- 
fessor Omori,  one  of  the  foremost  of  seismologists,  says,  "From 
an  examination  of  the  mean  monthly  values  of  the  latitude  of 
Tokio  I  have  found  that  all  the  destructive  earthquakes  of  recent 
years  in  Japan  have  occurred  exactly,  or  very  nearly,  when  the 
latitude  was  at  a  maximum  or  minimum."  Verily,  our  solid 
earth  is  only  so  in  a  Pickwickian  sense,  the  surface  slides  bodily 
over  the  figure  of  revolution,  our  excursions  in  latitudes  being 
about  26  feet,  not  enough  to  get  lost  when  away  from  camp,  but 
enough  to  get  lost  in  trying  to  find  an  explanation.  Then  there 
are  the  earthquakes  that  play  skittles  with  everything  and  any- 
thing on  the  surface,  as  we  shall  presently  see. 

You  may  be  inclined  to  ask,  after  so  much  talk  about  the  earth 
and  earthquakes,  where  does  the  surveyor  come  in?  Well,  the 
functions  of  the  surveyor  with  reference  to  earthquakes  are  two- 
fold. In  the  first  place,  the  scientific  wTork  of  determining  by 
re-occupying  stations  of  a  triangulation  net  in  the  disturbed  area, 
the  amount  of  displacement  at  each  station,  and  in  the  next  place 
the  re-tracing  of  old  lines,  division  lines  of  property,  in  the  shaken 
district.  With  reference  to  the  latter,  I  can  only  allude  to  the 
facts  of  the  displacement  of  proprietary  boundaries,  and  leave 
to  each  of  you  your  own  device  of  how  such  lines  should  be  re-run. 
It  would  put,  I  think,  to  a  severe  strain  our  otherwise  so  lucid 
Survey  Act,  to  find  the  particular  section  to  apply  to  such  a 
case.  When  the  "governing  line"  is  pushed  over  into  the  next 
township,  what  are  you  going  to  do  about  it?  Will  you  join  the 
front  and  rear  original  posts  of  a  lot,  and  thereby  put  perhaps  a 
house  onto  the  neighbor's  property?  Many  such  questions  pre- 
sent themselves  in  Japan,  in  Peru,  in  Chile,  and  to  some  degree 
in  California,  by  the  recent  quake. 

Imagine  a  giant  to  grab  a  section  of  country  and  give  a 
mighty  pull,  stretching  the  country  perhaps  half  a  chain,  while 
beside  him  stood  another  giant,  who  gave  a  herculean  push,  jam- 
ming the  earth  together.  The  shearing  plane  would  become  the 
rift  or  fissure  or  geological  fault.  After  this  performance,  look 
at  the  line  fences,  posts  and  monuments,  and  say  what  you  are 
going  to  do  about  it?  I  confess  it  is  easier  to  propose  these  ques- 
tions than  to  answer  them. 

With  your  permission,  I  shall  give  a  few  extracts  from  orig- 
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inal  sources,  that  is,  from  records  of  the  time,  of  three  notable 
earthquakes — the  one  in  Canada  in  1663,  the  one  of  Jamaica  in 
1692,  and  the  one  at  Lima  in  1746 ;  the  extracts  are  perhaps  more 
adapted  for  a  study  in  ethics  than  of  science. 

In  the  Jesuit  relations  the  great  earthquake  of  1663  is  fre- 
quently referred  to,  but  unfortunately  the  descriptions  are  so  wild 
and  exaggerated  that  very  little  scientific  value  attaches  thereto, 
outside  of  the  statement  of  its  extent,  and  inferentially,  I  think, 
one  can  locate  the  fault  Or  rift  where  the  main  displacement  or 
.idjustment  took  place, 

Lalemant  writes  under  date  September,  1663,  "An  earth- 
quake, extending  over  a  region  of  more  than  200  leagues  in  length 
and  100  leagues  in  width,  making  20,000  leagues  in  all,  has  shaken 
this  whole  country  and  caused  us  to  witness  some  prodigious 
transformations.  Mountains  were  swallowed  up;  forests  were 
changed  into  great  lakes;  rivers  disappeared;  rocks  were  split  and 
their  fragments  hurled  to  the  very  tops  of  the  tallest  trees;  thun- 
ders rumbled  beneath  our  feet  in  the  middle  of  the  earth,  which 
belched  forth  names ;  doleful  and  terror-inspiring  voices  were 
heard,  while  whales  and  porpoises  bellowed  in  the  waters ;  in  short, 
all  the  elements  seemed  aroused  against  us  and  threatened  us  with 
the  direst  disaster.  It  made  itself  felt  from  Isle  Percee  and  Gaspe, 
which  are  at  the  mouth  of  our  river,  up  to  Montreal  and  beyond, 
as  also  in  New  England,  Acadia  and  other  far  distant  regions." 
The  earthquake,  happening  on  the  Monday  evening,  5th  February, 
preceding  Shrove  Tuesday,  had  a  salutary  effect  in  preventing  de- 
bauches commonly  occurring  on  that  day;  thus  Shrove  Tuesday 
was  fortunately  changed  into  Good  Friday,  also  into  an  Easter. 

"They  saw  very  lofty  hills  striking  together  with  brows  op- 
posed like  headstrong  rams,  then  suddenly  and  instantaneously 
swallowed  up  in  the  yawning  of  the  earth." 

Father  Charles  Simon  relates,  "That  a  man  so  shuddered  at 
the  sudden  earthquake,  although  at  other  times  he  was  brave,  that 
his  hair,  bristling  up  with  horror  and  standing  upright,  shook  off 
his  fur  cap." 

The  following  extract  appears  to  furnish  some  proof  that  the 
adjustment  and  principal  movement  took  place  along  the  bed  of 
the  St.  Lawrence,  where  our  geologists  of  to-day  have  placed  the 
"Great  St.  Lawrence  and  Champlain  Fault,"  extending  from 
beyond  Anticosti  along  the  channel  of  the  St.  Lawrence,  to  the 
vicinity  of  Quebec,  and  thence  by  a  gentle  curve  continuing  on 
land  to  Lake  Champlain.  "It  may  be  very  easily  inferred  how 
great  was  the  upheaval  of  the  earth,  from  the  fact  that  such  and 
so  great  a  river  changed  its  color,  not  for  a  brief  space  of  time, 
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but  for  eight  entire  days  put  on  a  sulphurous  one  and  kepi  Li  con- 
stantly; for,  from  the  bowels  of  the  earth,  agitated  in  their  neth- 
ermost depth  and  poured  into  it,  and  from  sulphurous  mines,  its 
waters  were  diluted  with  an  abundance  of  liquid  sulphur."  The 
earthquake  lasted  with  ever  increasing  intervals  until  the  follow- 
ing September. 

I  should  not  be  surprised  that  if  we  had  accurate  measures  "1* 
the  relative  positions  prior  to  1663,  of  points  on  the  two  sides 
of  the  river,  it  would  have  been  subsequently  found  that  there  was 
a  displacement,  as  it  is  fairly  certain  that  the  movement  was  rela- 
tive to  the  channel  as  indicated  above.  As  far  as  I  can  gather,  the 
surveyor  or  arpenteur  didn't  make  any  money  out  of  this  land 
' 4  excitement. ' ' 

Coming  to  the  earthquake  at  Port  Royal,  Jamaica,  on  June  7, 
1692,  the  Anglican  minister  there  writes  the  following  week  (15th 
June),  "Captain  Ruden's  house,  upon  the  first  concussion,  sank 
into  the  earth  and  then  into  the  sea,  with  his  wife  and  family 
and  some  who  were  come  to  dine  with  him.  I  saw  the  earth  open 
and  swallow  up  a  multitude  of  people,  and  the  sea  mounting  in 
upon  us  over  the  fortifications.  The  earth  working  all  the  while 
with  new  motions  and  tremblings  like  the  rowlings  of  the  sea.  I 
found  the  sea  had  entirely  swallowed  up  the  wharf,  with  all  the 
goodly  brick  houses  upon  it,  most  of  them  as  fine  as  those  in  Cheap- 
side,  and  two  entire  streets  beyond  that.  In  the  space  of  three 
minutes,  about  half  an  hour  after  eleven  in  the  morning,  Port 
Royal  was  shaken  and  shattered  to  pieces,  sunk  into  and  covered, 
for  the  greater  part,  by  the  sea,  and  will  in  a  short  time  be  wholly 
eaten  up  by  it.  We  guess  that  by  the  falling  of  the  houses,  opening 
of  the  earth  and  inundations  of  the  waters,  there  are  lost  1.500 
persons.  Our  great  and  famous  burial  place  was  destroyed  by  the 
earthquake,  which,  dashing  to  pieces  the  tombs  whereof  there  were 
hundreds  in  that  place,  the  sea  washed  the  carcasses  of  those  who 
had  been  buried,  out  of  their  graves.  From  St.  Anne's  we  hear 
of  1,000  acres  of  wood  land  changed  into  the  sea,  and  carrying 
with  it  whole  plantations.  Whole  streets  (with  inhabitants)  were 
swallowed  up  by  the  opening  earth,  which  then  shutting  upon 
them,  squeezed  the  people  to  death.  And  in  that  manner  several 
are  left  buried  with  their  heads  above  ground,  only  some  heads  the 
dogs  have  eaten,  others  are  covered  with  dust  and  earth,  by  the 
people  who  yet  remain  in  the  place,  to  avoid  the  stench.  The  two 
great  mountains  at  the  entrance  into  16-mile  walk  fell,  and  meet- 
ing, stopped  the  river.  At  Yellows  a  great  mountain  split,  and 
falling  into  the  level  land,  covered  several  settlements.  One  per- 
son had  his  plantation  removed  half  a  mile  from  the  place  where 
it  formerly  stood,  and  now  good  provisions  grow  upon  it." 
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Of  the  same  earthquake,  Dr.  Morley  "  Takes  notice  that  he 
had  felt  several  lesser  snakes,  and  heard  the  noise  often,  which  is 
very  loud,  and  by  those  not  used  to  hear  it,  it  may  be  easily  taken 
for  a  rustling  wind  or  hollow,  rumbling  thunder;  but  he  says  it 
hath  some  puffing  blasts  peculiar  to  itself,  most  like  those  of  a 
brimstone  match  when  lighted,  but  in  a  much  greater  degree,  and 
such  as  a  large  magazine  of  brimstone  may  be  suffered  to  make 
when  on  fire.  He  adds,  that  in  Port  Royal  and  many  places  all 
over  the  island,  much  sulphurous,  combustible  matter  had  been 
found,  supposed  to  have  been  thrown  out,  upon  the  opening  of 
the  earth,  which  upon  the  first  touch  of  fire  would  flame  and  burn 
like  a  candle."  In  this  earthquake  at  Port  Royal  the  shore  line 
subsided  26  to  48  feet  beneath  the  sea. 

In  the  same  year,  1692,  possibly  synchronizing  with  the  pre- 
ceding Jamaican  quake,  was  the  severe  one  at  Riobamba  in  the 
Provinoe  of  Quito.  "It  shook  the  earth  in  such  a  manner  that 
it  tore  off  great  pieces,  which  were  seen  to  run  entire  three  or 
four  leagues  from  the  place  where  they  had  been  before,  and  thus 
to  remove  whole  fields,  with  the  trees  and  houses  standing.  This 
event  occasioned  the  most  extraordinary  lawsuits  that  were  ever 
heard  of,  brought  to  Lima,  to  decide  to  whom  these  estates  belong- 
ed, the  party  on  one  side  alleging  that  they  were  within  his  juris- 
diction or  lordship,  and  the  other  pleading  that  he  was  upon  his 
own  land. ' '  This  is  the  most  pointed  reference  to  lawsuits  result- 
ing from  earthquakes  that  I  have  come  across.  I  think  we  must 
take  the  sliding  about  of  the  country  nine  to  twelve  miles  with  a 
grain  of  salt.  Imagine  Toronto  waking  up  some  fine  morning  and 
finding  itself  on  the  other  side  of  Mimico.  What  a  harvest  the 
surveyors  would  reap.  Professors  Galbraith  and  Stewart  would 
not  be  able  to  supply  the  demand  for  surveyors. 

Coming  now  to  the  great  earthquake  of  October  28th,  1746, 
in  Lima,  I  shall  quote  a  few  sentences  from  the  volume  of  the  fol- 
lowing year  describing  the  catastrophe.  "But  it  is  most  certain 
that  the  two  main  principles  of  these  dreadful'  mischiefs  are  heat 
and  moisture.  However,  supposing  such  to  be  the  case,  it  does 
not  at  all  hinder,  but  that  the  Almighty  Power  may  employ  these 
natural  accidents  as  the  instrument  of  punishment  to  a  wicked 
people.  There  was  not  before  the  late  calamity  a  more  licentious 
spot  upon  the  earth.  The  charming  serenity  of  the  climate  and 
fruitfulness  of  the  country,  the  plenty  of  all  things,  and  the  sedate 
tranquility  which  the  Spaniards  perpetually  enjoyed,  these,  to- 
gether with  the  extreme  beauty  of  the  women,  did  not  a  little 
contribute  to  an  amorous  disposition,  which  was  the  prevailing 
passion  of  the  inhabitants."  

"Lima  being  subject,  with  very  little  intermissions,  to  such 
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dreadful  calamities,  one  would  imagine  it  was  the  habitation  only 
of  criminals  sent  thither  for  punishment,  or  of  the  people  who 
were  weary  of  life,  and  not  of  such  as  made  it  their  choice  to  live 
there.  But  so  powerful  are  the  allurements  of  riches,  so  bewitch- 
ing the  hope  of  gain,  as  to  make  danger  preferable  to  safety,  and 
the  continual  fear  of  death  reconcilable  with  the  desire  of  living 
long  and  out  of  harm's  way.  Of  all  judgments,  proceeding  from 
the  natural  causes,  which  the  Deity  often  inflicts  on  offenders, 
in  order  to  satisfy  divine  justice  and  manifest  His  almighty 
power,  the  unexpected  stroke  of  sudden  earthquake  hath  ever  been 
the  most  tremendous,  forasmuch  as  in  one  and  the  same  moment 
they  become  both  the  warnings  and  executioners  of  its  wrath. 
This  fatal  catastrophe  befell  the  place  thirty  minutes  after  ten  at 
night,  when  the  sun  was  in  5°  10'  of  Scorpio,  and  the  moon  in 
not  much  less  of  Taurus,  so  that  these  planets  wanted  very  little 
of  being  in  opposition,  as  they  actually  were  five  hours  and  twenty- 
two  minutes  afterwards,  an  aspect  which  by  constant  observation 
hath  proved  unfortunate  in  this  climate ;  for  under  its  influence 
these  convulsive  kinds  of  agitations  in  the  earth  do  most  usually 
happen.  On  this  occasion  the  destruction  did  not  so  much  as  give 
time  for  fright,  for  at  one  and  the  same  instant  almost,  the  noise, 
the  shock,  and  the  ruins  were  perceived  together,  so  that  in  the 
space  of  only  four  minutes,  during  which  the  greatest  force  of  the 
earthquake  lasted,  some  found  themselves  buried  under  the  ruins 
of  the  falling  houses,  and  others  were  crushed  to  death  in  the 
street  by  the  tumbling  of  the  walls,  which  as  they  ran  here  and 
there,  fell  upon  them.  The  earth  struck  against  the  edifices  with 
such  violent  percussions  that  every  shock  beat  down  the  greater 
part  of  them."  Of  a  total  of  about  3,000  houses  within  the  city 
walls,  scarce  20  were  left  standing,  and  of  the  estimated  population 
of  60,000,  only  1,141  were  killed.  The  small  loss  of  life  is  duo 
largely  to  the  one-storey  buildings.  The  seaport  of  Lima,  Callao, 
with  a  population  of  5,000,  was  wholly  destroyed  by  a  tidal  wave 
accompanying  the  earthquake,  only  about  200  escaped.  Ships 
were  thrown  high  and  dry  over  Callao. 

In  reading  the  descriptions  of  these  old  earthquakes,  we  can- 
not but  perceive  a  certain  mental  attitude  of  the  people  towards 
the  phenomenon,  and  that  attitiude  may  best,  perhaps,  be  expressed 
bv  saving  with  Shakespeare,  "Conscience  does  make  cowards  of 
us  all." 

Coming  to  more  recent  times,  and  quoting  such  sections  as 
refer  to  displacements,  we  find  for  the  New  Madrid  earthquake 
of  1811,  along  the  middle  Mississippi  (Pop.  Science  Monthly,  July, 
1906),  "In  one  instance  a  settler,  living  on  a  neck  of  land  lying 
within  a  great  bend  or  ox-bow.  started  at  daybreak  the  morning 
after  the  quake  to  go  to  his  well  which  the  night  before  had  been 
(7) 
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in  his  yard.  But  no  well  was  there.  Instead  the  river  was  at  his 
door.  Glancing  across  the  water,  however,  the  well  could  be  seen 
on  the  further  side.  During  the  night  a  crack  had  been  formed 
between  the  house  and  the  well,  and  had  been  taken  possession  of 
by  the  waters,  leaving  both  unharmed,  though  on  opposite  sides 
of  the  stream.  In  the  Mississippi  whole  islands  disappeared.  Some 
of  the  earthquake  rents  were  of  great  size,  having  widths  of  thirty 
feet  or  more,  while  some  are  reported  as  many  as  five  miles  in 
length.  Great  areas  sank  and  were  covered  by  water,  one  of  them 
now  covered  by  Reelfoot  Lake,  being  over  twenty-five  miles  long 
and  more  than  five  miles  wide." 

The  San  Francisco  earthquake,  so  fresh  in  your  minds,  and 
which  has  been  so  much  described  and  illustrated,  will  be  dealt 
with  briefly.  In  the  first  place,  let  me  say  that  the  displacement 
took  place  along  an  old  geological  fault,  running  N.W.,  S.E.,  in  an 
almost  mathematical  straight  line  for  several  hundred  miles.  The 
nearer  to  this  line,  the  greater  were  the  displacements  or  earth 
movements.  Along  the  rift  the  minimum  horizontal  shifting  was 
I6V2  feet,  the  western  side  moving  northward  relatively  to  the 
eastern  side.  Similarly  the  maximum  vertical  motion  was  about 
four  feet. 

Now  the  whole  of  California  is  covered  by  a  network  of 
triangles,  so  that  some  stations  lie  on  one  side  and  some  on  another 
of  the  rift.  Some  of  these  have  been  occupied  since  the  earth- 
quake for  the  purpose  of  finding  their  relative  displacements  by 
observing  the  angles  between  them  and  their  azimuths. 

The  international  latitude  station  at  Ukiah,  near  the  northern 
limit  of  the  disturbed  area,  shows  no  displacement  in  lattude,  based 
on  the  most  refined  latitude  observations  there.  In  the  triangu- 
lations  near  and  over  the  rift  on  sides  of  about  10  miles,  changes 
of  azimuths  of  4"  have  been  found,  while  in  one  .case,  on  the  side 
of  a  small  triangle,  and  that  side  wholly  on  one  side  of  the  rift,  a 
change  of  52"  in  azimuth  has  been  found,  equivalent  to  about  16 
inches  per  mile.  Standing  at  the  rift  one  sees  the  relative  dis- 
placement of  the  two  sides,  without  being  able,  however,  to  indi- 
cate whether  only  one  side  moved  or  whether  both  moved.  The 
re-survey  has,  however,  shown  that  both  sides  or  areas  moved,  one 
northward  and  the  other  southward,  and  in  a  decreasing  ratio  with 
the  distance  at  right  angles  to  the  rift. 

The  Kingston  earthquake  of  last  month,  although  more  de- 
structive of  life  than  the  San  Francisco  one,  yet  as  a  world-shaking 
phenomenon  was  very  much  smaller  than  the  California  one  of 
last  April  1,  for  the  maximum  amplitude  or  swing  of  the  record- 
ing instrument  at  Ottawa  was  nearly  twenty  times  greater  for  the 
latter  than  for  the  former.    Earthquakes  are  generally  judged  by 
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their  destructiveness  to  man  and  his  works.  This  depends  on  how 
near  or  close  a  city  or  habitation  is  to  the  rift  where  the  greatest 
shaking  takes  place. 

Earthquake  instruments  are,  however,  oblivious  to  man  or  his 
toy  works,  they  record  simply  the  working  of  mother  earth,  so  that 
the  great  earthquakes  of  the  seismologist  are  not  necessarily  co- 
incident with  the  great  earthquakes  of  man.  So  far  I  have  seen 
no  data  with  reference  to  the  Kingston  quake  show  any  Lateral 
displacement,  simply  the  bald  statement  that  ''the  bottom  of  the 
harbor  has  sunk  many  feet."  Nor  have  I  seen  any  referenn  to 
the  rift,  but  from  the  destructiveness  of  the  quake  I  infer  that  the 
rift  must  be  very  close  to  the  city,  very  likely  in  the  water,  and 
hence  not  visible. 

In  the  calamitous  earthquake  of  Valparaiso  last  16th  of  Aug- 
ust, it  is  reported  that  the  harbor  is  now  ten  feet  shallower  than 
before  that  event,  and  that  the  motion  was  mostly  vertical. 

The  most  noted  vertical  movement  of  recent  years  was  the 
Alaska  quake  of  September  16th,  1889,  when  the  uplift  along  the 
Yakutat  coast  for  upwards  of  100  miles,  was  many  feet,  reaching 
its  maximum  in  Disenchantment  Bay,  where  the  land  rose  47  feet. 
Had  there  been  any  cities  there,  the  propriety  of  the  name'  of 
the  bay  would  have  been  intensified. 

The  last  quarter  of  a  century  stands  out  prominently  as  the 
most  marked  in  seismic  disturbances  of  which  we  have  any  historic 
record.  It  began  with  that  cataclysmic  explosion  of  Krakatao  in 
1883,  noted  for  the  red  sunsets  that  followed  for  the  next  two 
years  due  to  suspended  dust  in  the  upper  regions  of  the  atmos- 
phere. Although  there  was  no  seismograph  at  Toronto  at  that 
time,  in  fact,  none  in  America,  yet  that  explosion  was  recorded  in 
Toronto  on  the  barometer,  and  most  markedly.  That  titanic  puff 
compressed  the  air  and  bounded  back  from  the  antipodal  point 
of  origin.  This  rebound  was  also  recorded  on  the  self -registering 
barometer.  It  was  the  biggest  puff  Toronto  ever  got.  Time  for- 
bids me  from  enumerating  the  other  notable  quakes  during  the 
past  twent3r-five  years. 

I  cannot  tell  you  about  the  earthquake  instruments ;  my  paper 
has  already  grown  beyond  its  original  intent.  I  will  simply  say 
that  one  cannot  but  marvel  at  the  sensitiveness  of  these  instru- 
ments, which  tell  us  of  what  is  going  on  in  the  earth  when  our 
senses  are  wholly  unable  to  detect  the  slightest  disturbances  or 
movement, 

Whether  the  old  earth  heaves  a  sigh,  in  its  long  struggle 
against  the  inevitable  when  rigor  mortis  will  set  in,  be  it  in  Japan 
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or  Italy,  in  Chile  or  Alaska,  these  silent  observers  that  literally 
have  their  ear  to  the  ground,  note  the  pulsations  as  they  pass  in 
their  journey  round  the  world.  How  gladly  would  the  seismolo- 
gist launch  his  little  canoe  on  the  seismic  wave  at  the  hypocentre. 
and  just  see  whither  and  how  fast  the  waves  would  carry  him. 
There  would  be  no  harbor,  no  resting  place;  the  course  followed 
would  be  the  one  prescribed  by  nature,  following  the  line  of  least 
resistance.  The  log  of  such  a  journey  has  yet  to  be  written,  and 
when  it  is  written,  we  will  know  more  about  the  crust  of  the  earth, 
and  the  interior  of  the  earth,  than  we  do  now. 

In  closing,  you  may  ask,  are  we  likely  to  have  earthquakes  in 
Canada?  I  would  say  in  Eastern  Canada  we  may,  although  the 
probability  is  rather  remote,  for  the  reason,  in  my  view,  that  we 
have  no  great  mountain  heights  nor  any  great  ocean  depths,  and 
our  great  river  is  not  a  menace,  from  an  earthquake  point  of  view, 
as  many  other  rivers,  for  instance  the  Mississippi.  Our  great 
River  St.  Lawrence  has  in  its  course  a  great  chain  of  lakes,  which 
form  settlement  basins,  so  that  very  little  settlement  enters  the 
ocean.  But  if  we  were  going  to  have  an  earthquake  in  Canada, 
and  you  were  to  ask  me  where  it  would  likely  be,  I  could  answer 
you  with  considerable  certainty  that  it  would  happen  in  the  same 
place  where  the  old  earthquake  happened  in  1663,  that  is,  along 
the  line  of  the  St.  Lawrence  River,  and  the  city  which  would  be 
the  most  affected  if  such  a  thing  occurred  would  be  the  City  of 
Quebec,  because  it  lies  along  the  greatest  geological  fault  in  Can- 
ada, which  curves  gently  towards  Lake  Champlain.  Gentlemen, 
I  have  given  you  a  long  talk,  but  I  hope  I  have  shown  some  con- 
nection between  the  earthquake  and  surveyors.  (Applause). 


Discussion. 

Prof.  Stewart — Mr.  Chairman,  when  I  first  saw  the  title  of 
the  paper,  I  didn't  see  any  very  strong  connection  between  the 
two,  but  I  think  the  writer  of  the  paper  has  shown  very  clearly 
how  in  earthquake  countries  that  problems  may  be  brought  up 
of  interest  to  surveyors.  I  think  he  has  shown  also  how  earth- 
quakes are  of  very  great  interest  to  geologists  and  also  to  seis- 
mologists. About  ten  years  ago,  the  time  of  the  British  Associa- 
tion meeting  in  Toronto,  I  listened  with  a  great  deal  of  pleasure 
to  a  lecture  by  Dr.  Milne  on  the  subject  of  earthquakes.  He 
showed  us  a  number  of  lantern  views,  and  amongst  others  one  I 
remember.  It  showed  the  effect  of  an  earthquake  in  some  part 
of  Japan.  It  was  a  view  of  several  acres,  showing  a  town  or  city, 
with  the  buildings  completely  demolished,  and  in  the  midst  of 
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this  debris  there  stood  one  chimney  stack,  a  portion  of  some  ruined 
house  or  building.  When  he  was  on  the  spot  he  was  so  struck 
with  this  chimney  stack  remaining  standing  when  everything  else 
was  flat  on  the  ground,  that  he  set  to  work  to  investigate  the 
cause.  I  believe  he  arrived  at  the  conclusion  that  the  cause  Lay 
in  the  fact  that  the  time  of  vibration  of  the  chimney  differed  from 
that  of  the  earth  when  it  was  quivering,  and  consequently  it  re- 
mained upright.  On  account  of  its  perpendicular  height  it  syn- 
chronized with  the  vibration  of  the  earth,  and  consequently  the 
effect  of  the  earthquake  was  partially  lost.  I  have  never  heard 
whether  this  principle  could  be  made  use  of  in  designing  buildings 
in  earthquake  countries,  but  it  struck  me  at  the  time  there  was 
a  possibility  of  that  being  the  case.  I  believe  that  engineers  in 
earthquake  countries  construct  their  buildings  to  resist  as  far  as 
possible  the  shocks  of  earthquakes,  and  that  is  done  by  making  the 
base  of  the  building  very  strong  and  heavy  and  the  other  parts 
very  light,  but  I  have  never  heard  of  the  principle  which  caused 
this  chimney  to  stand,  being  made  use  of  by  a  builder  or  archi- 
tect. 

The  President — I  might  say,  with  regard  to  the  instrument 
with  which  we  record  these  shocks,  it  is  a  very  simple  instrument ; 
the  one  we  have  at  Ottawa  is  a  horizontal  pendulum  resting  against 
a  vertical  column  on  agate,  and  fine  wires  connecting  it  with  the 
upper  part,  and  it  is  movable  horizontally.  Now,  the  design  of 
the  instrument  is  that  it  should  be  steady  and  able  to  record  what 
the  earth  is  doing.  Of  course  it  is  impossible  to  make  it  absolutely 
correct.  We  have  a  pendulum  suspended  so  that  when  the  earth  is 
moving  this  thing  would  be  recording  exactly  what  the  earth  is 
doing,  but  of  course  our  instrument  must  be  connected  with  the 
earth  in  some  way,  so  that  the  means  devised  is  this,  the  pendulum 
is  made  fairly  heavy  and  the  bob  is  supposed  to  be  a  steady 
point.  The  pier  is  quite  apart  from  our  building,  and  sunk  about 
three  feet  down  into  the  earth,  but  quite  independently  of  the 
building,  and  then  we  have  this  delicate  instrument  mounted  on 
this  pier.  The  pulsations  come  along  and  give  the  pier  a  shake, 
and  the  pendulum  doesn't  move.  Relatively,  it  does  move,  but  in 
reality  it  isn't  supposed  to  move;  but  if  the  shocks  continue  for 
a  long  time,  of  course  the  pendulum  will  take  up  the  shock;  if 
the  period  of  the  pendulum  happens  to  be  the  same  as  the  pul- 
sations, the  pendulum  begins  to  swing  widely,  and  the  recording 
is  done.  It  is  really  the  pier  that  moves  and  the  pendulum  remains 
behind,  so  to  speak.  There  is  at  the  end,  where  it  rests  against 
the  upright  stand,  a  little  mirror,  about  the  size  of  a  ten-cent  piece, 
and  a  beam  of  light  about  the  size  of  a  pin's  head  is  reflected 
on  to  the  hemispherical  lens,  and  it  is  recorded  on  photographic 
paper.    The  paper  is  wound  on  a  drum,  and  this  drum  revolves 
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once  an  hour,  at  the  same  time  there  is  lateral  movement,  so  that 
a  record  of  the  time  is  made.  If  there  is  no  disturbance,  this  beam 
of  light  traces  on  the  photographic  paper  a  straight  line.  We 
have  this  light  cut  off  every  minute,  so  that  we  may  know  when 
anything  happened.  At  the  San  Francisco  earthquake  the  swing 
was  very  wide ;  it  swung  almost  off  the  paper,  and  for  the  King- 
ston one,  which  was  apparently  more  destructive  as  far  as  life 
was  concerned,  it  was  only  about  one-twentieth  the  displacement,  so 
that  you  see  the  Kingston  one  was  only  a  very  small  affair  com- 
pared with  the  San  Francisco  one.  Of  course,  the  amount  of 
destruction  depends  on  whether  the  city  is  very  close  to  the 
shock.  If  it  is  ten  or  fifteen  miles  away,  the  destruction  will  be 
smaller,  so  that  it  is  the  proximity  that  magnifies  the  earthquake 
as  a  phenomenon  in  the  eyes  of  the  public,  which  it  doesn't  do 
with  us. 


PAPERS    READ  THE    SURVEYOR    AND  EARTHQUAKES. 


95 


[This  Association  is  not  responsible  as  a  body  for  the  opinions  ex- 
pressed  in  its  Papers  by  Authors.} 


THE  RE-SURVEY  OF  LINES. 

BY  P.  S.  GIBSON. 

I  gave  my  name  to  Capt.  Gamble,  expecting  to  give 
a  paper  on  the  re- tracing  of  old  lines,  and  I  found  it  a  very 
awkward  thing  to  do.  If  you  correct  it  up  in  one  place  it  falls 
short  in  another,  and  I  would  have  to  go  back  to  12  Victoria.  It 
would  have  taken  me  a  very  long  time  to  look  into  this,  and  I  have 
been  very  bus}^  looking  after  some  local  improvements  for  the  city. 
There  was  one  particular  road  they  wanted  to  extend  from  Toronto 
easterly,  and  I  was  working  that  up  and  preparing  my  plans,  and 
it  took  some  little  work  I  can  tell  you. 

I  have  a  report  and  some  sketches  which  I  propose  to  speak 
on  here,  and  you  may  look  at  them.  It  may  help  others  on  some 
local  improvement  work.  Every  surveyor  should  be  thoroughly 
acquainted  with  that  line  of  work.  He  must  be  prepared  to  explain 
to  municipalities,  and  even  to  lawyers  and  solicitors  of  the  cor- 
porations, and  show  these  men  what  their  duties  are,  and  to  be  able 
to  draw  his  plans  and  reports  in  such  a  way  that  there  cannot  be 
any  failure.  There  are  very  few  by-laws  prepared  in  a  sufficiently 
clear  manner  to  be  carried  out.  I  know  the  by-laws  of  the  County 
of  York  are  in  this  condition.  I  have  the  by-law  here,  and  then 
there  is  a  by-law  with  reference  to  na^akages — there  appears  to  be 
a  lot  of  them,  because  the  lines  are  different.  Some  lines  are 
triangles !  This  by-law  with  reference  to  the  nankages  declares 
how  this  shall  be  done.  Now,  our  county  adjoins  the  city,  and  the 
people  outside  want  all  the  luxuries  they  have  in  the  city ;  for 
instance,  the  sewage  system.  I  was  doing  some  work  in  connection 
with  Heath  street  a  while  ago.  Some  lawyers  who  had  built  their 
houses  out  there  would  like  to  have  a  sewer  put  on  that  certain 
street,  and  the  parties  within  the  city  limits  said  they  wouldn't  si  en 
for  it.  They  said,  "If  you  want  it,  put  it  in  and  use  it."  The  offi- 
cial engineers  rather  favored  it  and  they  got  the  petition  signed. 
Well,  they  found  it  came  a  little  too  far,  because  the  land  drops 
towards  Yonge  street,  and  so  the  lawyer  says.  "We  are  up  the 
height  of  land  and  it  can  go  to  the  Oriole  sewer."  and  I  found  a 
particular  man's  cellar  would  not  be  taken  in  at  all.    Every  town 
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or  village  has  a  right  to  pass  a  procedure  by-law  in  which  they  can 
even  initiate  work,  but  as  a  rule  the  Township  insists  upon  having 
a  petition  come  in.  In  preparing  this  petition,  we  ask  them  if  it 
shall  state  specifically  whether  it  shall  be  assessed  per  acre  on  the 
roadway  or  the  frontage.  If  they  just  state  generally,  it  is  referred 
back  to  say  how  they  want  it  assessed. 

Now  sometimes  round  Toronto  they  lay  out  a  pair  of  lots. 
Take  Gerrard  street  east,  for  instance.  When  that  was  laid  out 
it  cost  a  lot  of  money  getting  the  lines  there  and  the  improve- 
ments afterwards,  and  when  the  slump  came  the  people  said,  "You 
can  have  the  lots."  Now.  in  a  case  I  had  under  consideration,  I  said 
to  the  Council,  "Don't  let  us  have  another  wrangle;"  but  I  said  to 
the  Board.  "Have  the  Township  convey  a  deed  to  the  city  right 
away,  before  the  Council  proceed  in  this  matter."  They  put  in 
their  petition  and  I  made  my  report,  but  I  held  it  back  until  we 
were  assured  the  deeds  would  be  signed,  and  finally  I  sent  in  my 
report.  Now,  in  this  plan  you  will  see  the  work.  If  you  propose 
to  do  local  improvements  on  a  road  and  there  are  roads  running 
north  and  south  from  it  and  abutting  on  it,  they  sometimes  say, 
"We  are  not  going  to  pay  taxes  on  this  road,"  and  the  result  is  it  is 
thrown  on  the  Council.  In  Toronto  the  understanding  is  that 
they  pay  about  one-third  generally  of  the  cost,  but  the  Township 
says.  "We  are  not  particularly  interested;  if  you  want  a  road 
round  to  those  lots,  pay  the  whole  thing."  That  is  what  was 
proposed  in  this  case.  When  I  found  these  parties  wanted  these 
lots  I  prepared  a  supplementary  report,  and  this  is  the  report 
and  the  plan. 

Now  then,  a  little  more  as  to  this  procedure.  As  soon  as  this 
report  is  handed  in  it  is  referred  to  the  Council,  to  the  Clerk 
and  the  Assessor,  and  the  Engineer  and  Solicitor  and  Treasurer. 
The  first  thing,  the  Clerk  takes  it  to  see  if  it  is  sufficiently  signed, 
that  is,  by  the  majority  as  to  value,  two-thirds  of  the  value.  It  is 
gone  carefully  into,  because  if  there  was  any  slip  in  that  you  might 
be  landed.  He  goes  through  them  carefully  with  the  assessor, 
and  then  the  petition  goes  on  to  the  Engineer  to  be  certified.  Then 
the  Engineer  takes  the  matter  up  and  examines  the  locality,  if  it 
is  for  sidewalks  or  opening  up  a  roadway.  He  examines  into  it 
and  takes  levels  and  sees  what  cuts  and  fillings  are  required,  if 
there  are  sewers  and  grading  and  a  lot  of  sewer  pipe,  and  a  pre- 
liminary report  is  made.  And  if  we  see  that  it  is  all  right  when 
we  look  into  it,  as  to  sanitary  purposes  and  fire  purposes  and  so 
on,  we  report  favorably.  That  is  the  first  report  that  is  submitted 
to  the  Council,  but  they  don't  hold  meetings  on  that.  The  result 
is  we  prepare  our  first  report  and  we  have  a  second  report  ready, 
so  the  first  report  and  the  second  report  are  actually  in  the  same 
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day  and  they  go  through  the  Council.  After  the  first  report  is 
put  in,  which  is  a  formal  affair,  the  by-law  provides  that  the 
Engineer,  after  having  gone  carefully  into  the  circumstances,  shall 
make  a  report  as  to  the  property  immediately  benefited;  thai  is. 
the  property  that  will  be  assessed  either  in  frontage  or  acreage 
assessment.  I  knew  a  case  on  Pape  avenue  where  this  happened, 
and  the  city  assessed  a  man  for  I  don't  know  how  many  thousand 
dollars,  and  then  he  appealed  and  lost,  and  the  result  was  he  was 
loaded  up  with  costs  more  than  his  property  was  worth,  lie  had 
a  couple  of  lots  fronting  on  Pape  avenue,  so  he  said,  "You  can 
have  the  lots  now,"  and  it  wasn't  clear  the  city  could  take  anything 
more.  So  that  the  Council  has  to  make  sure  of  the  matter,  how  it 
is  to  be  done,  by  acreage  or  frontage.  We  investigated  that,  and 
in  this  case  I  prepared  a  plan  showing  all  the  lots  fronting  on  this 
one  street  on  the  north  and  south.  The  plan  is  prepared  then  and 
the  statement  is  made  as  to  the  lots.  There  are  no  flankages  taken 
off.  If  there  are  flankages  we  make  an  allowance,  and  then  I  specify 
each  one  and  I  refer  to  this  plan  as  being  part  of  my  report,  so 
that  the  Clerk  or  the  Solicitor  can  look  at  it  and  make  up  the  whole 
thing.  Then  after  certifying  to  these  things,  I  have  to  state  the 
total  frontage,  and  the  frontage  they  exempt  from  taxation.  The 
Clerk  then  certifies  to  a  certain  thing  and  publishes  it  in  the  paper. 
You  can  get  these  plans  at  the  Art  Metropole  if  any  of  the  mem- 
bers would  like  to  get  one.  From  this  also  he  makes  up  the  total 
frontage  for  assessment  per  foot  frontage,  and  then  the  amount 
of  land  that  is  exempt.  What  I  call  the  exemption  in  this  case  is 
the  streets  and  where  there  are  flankages  making  up  a  certain 
number  of  feet,  and  that  assists  the  Clerk  in  making  up  his  assess- 
ment. The  next  thing  required  under  this  by-law  is  as  to  the 
length  of  time — whether  these  improvements  are  permanent  or 
only  for  a  time.  For  instance,  a  sidewalk  is  limited  to  ten  years 
and  a  sewer  to  twenty-five  or  thirty  years,  and  a  roadway  like  this 
is  permanent.  Then  the  next  thing,  it  goes  to  the  assessor.  When 
the  parties  come  to  an  agreement,  which  I  explained  before  the 
Council,  we  take  up  this  matter,  because  we  have  been  caught 
on  that.  People  have  told  us  to  go  on  and  they  would  pay  all 
the  damage,  and  some  would  do  it,  and  then  some  crank  would  say, 
"I  won't  pay  that,"  and  have  an  arbitration,  and  the  cost  would 
be  more  than  the  land  was  worth.  So  these  estimates  are  prepared 
and  we  know  what  it  costs.  You  cannot  tell  what  the  total  cost 
will  be  of  a  local  improvement  until  it  is  finished,  but  we  give 
the  approximate  probable  cost,  I  ask  the  parties  before  I  begin, 
"How  much  money  do  you  want  to  spend?"  I  can  spend  $10,000  or 
$5,000  or  $3,000.  If  you  put  in  an  estimate  and  then  the  value 
exceeds  ten  per  cent,  more  than  you  estimate,  then  it  requires  a 
second  court  revision,  and  the  Clerk  doesn't  like  that  very  well. 


98 


ASSOCIATION  OF  ONTARIO  LAND  SURVEYORS. 


So  in  this  case  I  said  to  the  parties,  "I  want  to  know  how  much 
money  yon  want  spent,"  and  they  agreed  about  $4,000,  so  it  was 
easy  for  me  then  to  make  up  my  report.  We  figured  how  much 
frontage  there  is,  about  $4  or  $5  a  foot,  and  they  agreed  on  that. 
Then  I  stated  the  total  cost  would  be  about  $8,000,  and  I  may  have 
$300  or  $400  to  spare,  but  I  am  not  sure.  It  just  depends  on  how 
the  parties  want  it.  I  could  put  in  concrete  culverts,  or  if  the 
parties  want  it  cheap  I  could  put  in  cedar.  The  street  may  settle 
here  and  there,  so  we  must  have  concrete  culverts,  and  it  will 
cost  about  twice  as  much  as  cedar.  Now,  in  assessing,  I  refer  to 
the  plan  which  is  in  my  report.  I  recommended  that  the  assessment 
should  be  equal  per  foot  frontage  right  through,  but  I  reserved 
this  special  section  G,  that  in  the  first  place  there  should  be  a  deduc- 
tion of  sixty  feet,  that  the  assessment  shall  be  one-half  only  of 
the  assessment  of  all  the  other  property.  That  is  the  way  the 
thing  is  to  be  done.  Now,  it  sometimes  occurs  that  parties  send  in 
a  petition,  and  when  the  Clerk  comes  to  look  it  up  it  is  not  suffi 
ciently  signed;  that  is,  there  is  not  a  majority,  two-thirds  of  the 
ownership,  and  they  don't  want  to  go  back  on  that,  and  our  Council 
had  an  amendment  made  so  that  they  could  initiate  certain  things, 
even  if  the  petition  was  not  sufficiently  signed,  and  then  there  is 
a  certain  procedure.  In  one  case  they  wanted  us  to  initiate  the 
work,  but  I  said  we  wouldn't  have  anything  to  do  with  the  matter. 
They  would  like  the  matter  to  go  on,  but  they  don't  want  to  pay. 
In  that  case,  the  Council  recommends  on  the  report  of  the  Engineer 
and  the  work  goes  on  in  that  way.  Now,  I  will  just  read  you 
from  the  by-law  about  the  flankages.  The  by-law  says  lots  at  the 
junction  of  streets,  for  instance ;  if  the  work  is  done  along  the  long 
side,  we  can  allow  sixty  feet  off,  but  supposing  it  comes  in  the 
case  we  have  on  hand,  that  the  man  has  a  frontage  of  110  feet 
and  a  depth  of  100  feet,  we  exempt  60  feet  off  the  frontage  in  that 
case,  and  the  difference  is  only  10  feet  in  length.  So  we  have 
a  section  here.  (Reads.)  That  is,  we  can  improve  it  on  the  side 
the  improvement  is  done  for  the  fifty  feet  over  the  sixty. 

Now,  I  understand  that  there  are  some  of  you  young  surveyors 
located  near  cities  and  towns  and  villages,  and  there  is  no  reason 
why  you  shouldn 't  take  up  this  matter  and  post  yourselves  on  it, 
something  like  the  Provincial  Drainage  Act,  for  instance.  It  is  a 
great  deal  easier  when  you  study  these  things  first  and  then  go  out 
in  the  bush.  I  always  hold  that  the  Board  of  Examiners  should 
keep  pushing  matters  up  and  making  the  examinations  different.  I 
think  the  surveyor  should  be  a  practical  engineer  as  well.  If  you 
are  accepted  as  an  authority,  you  must  know  all  about  it.  Then 
there  is  the  Survey  Act.  Mr.  Niven  takes  the  young  men  into  a 
room,  and  they  go  up  to  the  blackboard  in  fear  and  trembling, 
and  he  finds  there  are  lots  of  things  the  boys  don't  know.  He 


PAPERS    READ  RE-SURVEY    OF  LINES 


99 


asks  them,  "Did  you  ever  hear  a  lecture  on  the  Survey  Act  '  Did 
you  ever  ask  about  it?    No.    Then  you  are  to  blame  yourselves." 

Now  there  is  the  Registry  Act  and  the  Survey  Act,  and  lots 
of  things  which  it  is  your  business  to  read  up  so  as  to  master  the 
details.  Suppose  a  lawyer  wants  you  to  be  a  witness,  and  you  arc 
in  the  witness  box,  you  ought  to  be  master  of  the  subject.  A  lawyer 
once  told  me  a  lie  is  as  good  as  the  truth,  if  you  only  stick  to  it. 
You  want  to  be  prepared  thoroughly  on  every  part  of  the  Survey 
Act,  the  Drainage  Act,  and  the  Local  Improvement  Act ;  people 
want  you  to  know  everything;  they  expect  it  of  every  surveyor, 
and  if  you  don't  they  don't  want  you.  Now  the  Corporation  is 
of  the  same  way  of  thinking,  and  the  members  of  the  Council 
are  the  same.  They  don't  know  anything  at  all  and  they  expect 
you  to  know  all  about  it;  but  you  must  lay  it  before  them  in  a 
pleasant  way,  so  that  they  think  it  is  they  who  know  all  about 
it.  In  the  Council  meetings  I  sometimes  have  to  suggest  certain 
things  or  object  to  certain  things,  but  you  have  to  learn  how  to 
do  it.  I  don't  see  any  necessity  for  saying  anything  more  on  the 
matter,  but  when  you  have  anything  to  do  with  local  improve- 
ment work  you  will  perhaps  understand  more  about  what  I  have 
said. 


Discussion. 

Mr.  Rorke — Do  you  make  a  schedule  giving  a  list  of  the  owners 
and  their  total  assessments? 

Mr.  Gibson — I  prepare  a  plan  and  leave  it  with  the  Clerk 
to  put  in  the  names  of  the  parties.  (Mr.  Gibson  illustrates  on 
plan.)  It  furnishes  a  statement  of  all  the  frontages  and  the 
exemptions  and  the  flankages  and  all  these  things.  Then  the  Clerk 
knows  the  names  of  the  parties  and  knows  the  lots. 
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[This  Association  is  not  responsible  as  a>  body  for  the  opinions  ex- 
pressed in  its  Papers  by  Authors.] 


PAST,  PRESENT  AND  FUTURE  OF  NIAGARA  FALLS. 

BY  THOS.  FAWCETT,  DOMINION  TOPOGRAPHICAL  SURVEYOR, 
NIAGARA  FALLS. 

As  time  with  its  unvarying  wheels  rushes  on,  the  lessons 
taught  by  this,  one  of  the  greatest  and  most  interesting  of  Nature's 
architectural  works,  speaks  to  the  human  race  with  changing  ac- 
cents and  sentiments.  Three  hundred  years  ago,  when  this  mighty 
cataract  was  known  only  to  the  red  man  of  the  forest,  who  was  the 
sole  occupant  of  the  country,  and  who  as  he  travelled  through 
the  wilderness  had  to  make  an  eight-mile  portage  from  the  foot  of 
the  rapids,  near  Queenston,  to  a  point  above  the  Falls,  this  part 
of  the  journey  between  the  great  lakes  would  to  many  a  weary 
traveller  appear  as  a  great  obstacle  in  the  way  of  his  progress,  a 
something  to  tax  his  not  over-willing  energies  to  their  utmost; 
yet  there  was  that  which  produced  a  feeling  of  reverence  and  awe 
as  he  looked  upon  the  great  fall  and  listened  to  its  mighty  roar, 
which  in  those  primitive  times  was  unmixed  with  the  various 
noises  which  come  to  us  as  a  result  of  civilization  through  the  turn- 
ing of  thousands  of  wheels  and  the  din  of  many  whistles,  which 
break  the  silence  at  that  period  unbroken  by  any  sound  not  eman- 
ating from  Nature  itself  in  the  primaeval  forest.  It  spake  to 
those  primitive  navigators  with  the  voice  of  a  god,  and  not  a 
god  who  dwelt  at  a  great  distance,  but  one  who  was  nigh,  "The 
Spirit  of  Niagara,"  the  "Thunderer  of  the  Waters,"  who  de- 
manded yearly  sacrifices,  in  the  shape  of  human  lives,  to  appease 
his  wrath.  There  is  a  legend  that  in  addition  to  the  lives  given 
through  accident,  the  Neuter  tribe  of  Indians,  who  owned  the 
land  on  both  sides  &f  the  river,  between  the  two  lakes,  every  sum-, 
mer  selected  the  fairest  maiden  in  their  tribe  for  sacrifice,  decked 
her  with  flowers  as  a  bride,  and  sent  her  over  the  Falls  in  a 
snow  white  bark  canoe,  and  that  after  the  body  was  recovered 
it  was  buried  with  ceremonies  on  Goat  Island.  This  island,  the 
supposed  abode  of  the  spirit,  was  held  sacred  by  them,  and  any 
one  who  would  camp  on  it  overnight  they  thought  would  incur 
the  anger  of  the  great  spirit,  whom  they  supposed  would  not  delay 
in  exacting  the  full  penalty  for  such  presumption.  With  such 
a  belief  it  is  not  probable  that  many  would  take  the  risk  unless  for 
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the  purpose  of  suicide.  Probably  to  those  people  in  the  dawn  of 
civilization,  as  to  people  in  our  own  day,  the  rushing  waters  would 
attract  and  fascinate  its  victims  until  they  could  hear  the  waters 
calling  them,  and  in  obedience  to  the  supposed  invitation  would 
plunge  to  their  deaths.  The  impressions  made  by  the  Falls  on 
first  sight,  with  its  magnificence,  its  deafening  roar,  its  matchless 
power  and  unconquerable  rapids,  is  much  the  same  to  all  people  in 
all  stages  of  intellectual  development.  It  tells  of  a  power  supreme, 
stupendous,  magnificent.  Its  treacherous  rapids  above,  its  moun- 
tainous billow  and  whirlpool  below,  defend  it  against  encroach- 
ment by  means  of  navigation  for  over  a  mile  above  and  for  several 
miles  below.  It  says  to  the  adventurous  boatman,  "So  far  shalt 
thou  go,  but  no  farther. ' '  No  one  can  look  upon  this  great  cataract 
for  the  first  time  without  a  feeling  of  awe  and  reverence.  If  any 
sight  in  nature  will  impart  the  idea  of  omnipotent  power,  this  view 
of  Niagara  Falls  will  impress  one  in  that  way.  Of  the  many  poems 
which  have  been  written  as  tributes,  the  writers  link  the  idea  of 
the  Great  Architect  of  the  universe  in  some  way  with  what  they 
behold  in  this  great  cataract.  Other  fluent  writers  have  acknow- 
ledged their  inability  to  convey  their  impressions  with  pen,  and 
have  declared  the  subject  as  beyond  their  powrer  to  describe.  One 
writer  expressed  himself  thus,  "I  came  to  see,  I  thought  to  write, 
I  am  dumb."  Another  scribe  of  a  kindred  mind  says,  "I  saw 
Niagara.    Oh,  God!  who  can  describe  the  sight?" 

It  is  not  known  with  any  certainty  who  the  first  white  man 
to  visit  the  Falls  Avas,  or  the  date  when  this  first  visit  occurred,  but 
it  is  probable  that  one  of  the  men  who  accompanied  the  great  Cham- 
plain  on  his  exploratory  voyages  was  that  man.  The  first  refer- 
ence to  the  great  cataract  is  found  in  the  report  by  Jacques  Car- 
tier,  who  reached  the  St.  Lawrence  River  in  1535,  who  must  have 
obtained  his  information  from  the  Indians  whom  he  met.  The 
location  of  the  Falls  between  Lakes  Ontario  and  Erie  was  first 
shown  on  a  map  illustrating  the  voyages  of  Samuel  Champlain  in 
the  year  1613.  It  is  known  from  Champlain 's  reports  that  he  was 
on  Lake  Ontario  as  early  as  1613,  and  it  is  conjectured  that  some 
member  of  his  company  visited  the  Falls  that  year.  Father  de  la 
Roche  Dallion  was  known  to  have  been  on  the  Niagara  River  as 
early  as  1626,  and  it  is  almost  certain  that  he  saw  the  Falls,  and  he 
may  have  been  the  first  white  man  who  had  that  honor. 

The  first  picture  of  the  Falls  was  from  a  sketch  by  Father 
Hennepin,  published  in  the  year  1697.  This  picture  showed  the 
Falls  in  three  channels,  instead  of  two.  as  at  present.  A  rocky 
island  or  large  rock  on  Table  Rock  subsequently  undermined  and 
broken  off,  at  that  time  divided  the  Horseshoe  Fall  into  two  parts, 
which  now  occupies  one  large  curve.  There  are  few  places  where 
the  intelligent  student  of  Nature  can  study  its  laws  and  operations 
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with  equal  advantage.  Sir  Charles  Lyal,  the  eminent  geologist, 
found  the  Niagara  Gorge  a  veritable  mine  of  information  as  to  the 
relative  lengths  of  the  ages  required  by  Nature  to  grind  down  and 
level  up,  to  eleVate  and  depress  the  various  portions  of  the  globe 
while  making  it  a  fit  habitation  for  the  crowning  work  of  creation, 
viz.,  the  advent  of  man.  The  position  of  the  great  Fall  itself, 
and  the  rate  at  which  it  is  wearing  its  way  up  stream,  is  a  measure 
of  the  time  it  took  to  excavate  that  great  gorge  now  some  seven 
miles  in  length  between  the  escarpment  at  Queenston  Heights  and 
the  present  location  of  the  Falls.  Dr.  John  Hall,  State  Geologist 
for  New  York  State,  who  made  a  trigonometrical  survey  of  the 
river,  planted  monuments  near  the  shore  on  the  American  side 
in  the  year  1842,  to  be  used  in  determining  the  rate  of  recession. 
When  the  comparison  was  made,  a  third  of  a  century  later,  it  was 
found  that  the  apex  of  the  horseshoe  itself  had  receded  fully  one 
hundred  feet  in  that  time,  being  at  the  rate  of  three  hundred  feet 
in  a  century.  The  time  required  to  excavate  the  entire  gorge  at 
that  rate  would  be  about  12,320  years,  but  in  some  places  the 
change  was  scarcely  noticeable,  and  those  who  have  given  the  sub- 
ject much  study  have  fixed  the  mean  rate  at  about  one  foot  per 
annum,  which  would  bring  the  above  period  up  to  near  37,000, 
differing  not  greatly  from  the  time  deduced  for  this  era  of  our 
planet's  history  by  Lord  Kelvin  and  Prof.  Newcomb,  through 
other  methods  of  calculation.  If  Niagara  River  flowed  on  the  sur- 
face of  the  ground  it  would  be  running  up  hill  from  Lake  Erie  to 
Queenston  Heights,  as  the  escarpment  there  is  some  38  feet  higher 
than  the  ground  at  Lake  Erie,  and  there  is  evidence  that  before  the 
glacial  period,  or  age  of  ice,  the  water  found  its  way  to  Lake 
Ontario  by  another  route,  running  almost  due  west  from  the  pres- 
ent whirlpool,  six  miles  or  thereabout,  to  a  point  near  St.  Davids. 
The  deposits  left  in  this  old  channel  by  the  drift  was  more  imper- 
vious to  the  pressure  which  for  ages  must  have  tried  to  remove 
the  obstacles  deposited  during  the  ice  age,  than  the  solid  rock  itself. 
The  old  channel,  with  its  boulder  and  clay  deposits,  is  easily  traced 
out  to  this  day,  and  will  likely  remain  so  for  all  time.  When  the 
water  began  to  flow  over  the  escarpment  at  Queenston  the  fall 
would  be  over  100  feet  higher  than  it  is  at  present.  The  whole 
country  back  of  that  must  have  been  covered  with  water,  Lake  Erie 
occupying  a  vastly  greater  area  than  it  covers  to-day,  and  we  can 
conceive  the  force  of  the  water  and  spray  after  descending  from 
this  great  elevation  excavating  the  shaly  rocks  and  undermining  the 
harder  limestone  beds,  just  as  it  is  doing  to-day  at  Niagara  Falls, 
until  the  overhanging  portions  yield  to  the  pressure  and  break 
away.  Thus  the  excavating  process  began,  and  thus  it  has  con- 
tinued and  will  continue  as  long  as  the  water  from  the  great  lakes 
continues  to  flow  in  the  same  direction.    The  present  height  of  the 
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fall  which  on  the  Canadian  side  is  some  158  feet,  is  the  least  (  leva 
tion  there  has  been  since  the  beginning  thereof.  As  it  recedes  it 
will  again  become  higher  ivntil  the  top  of  the  rapid  is  reached, 
where  the  elevation  is  52  feet  greater  than  the  brink  of  the  Falls. 
The  general  slope  of  the  river  bottom  from  the  Falls  to  Queenston 
is  15  feet  per  mile,  and  assuming  that  the  rate  of  recession  shall 
remain  at  one  foot  a  year,  those  who  are  living  4,000  years  hence 
will  look  upon  a  fall  200  feet  high,  and  that  sixty  thousand  years 
farther  on,  the  fall  will  have  disappeared  and  there  will  be  nothing 
but  a  rapid  twenty-two  miles  in  length.  I  venture,  however,  to 
make  the  prediction  that  the  time  will  come,  and  not  many  decades 
hence,  when  through  the  interference  of  man  the  rate  of  recession 
of  the  Falls  will  be  very  much  retarded,  if  not  altogether  termin- 
ated. Already  concessions  have  been  granted  to  some  four  or  five 
companies  for  the  appropriation  of  30  per  cent,  of  the  estimated 
water-power  of  Niagara  Falls,  and  about  half  of  that  amount  is 
already  under  harness.  Not  until  the  last  half  of  the  past  century 
did  Niagara  say  to  the  human  race,  ' '  You  can  make  use  of  me 
instead  of  coal  and  wood,  to  run  your  machinery  and  run  your 
railways,  to  light  your  houses,  cook  your  food  and  melt  your  ores, 
to  do  the  work  of  millions  of  human  laborers  and  overworked 
horses."  At  first  its  voice  was  unheeded.  Men  were  not  prepared 
to  risk  their  money  in  untried  and  unproved  schemes.  The  water 
had  been  used  in  a  small  way  to  turn  the  wheels  in  a  mill  at  as 
early  a  date  as  1750,  but  the  idea  of  generating  power  or  force 
that  could  be  transmitted  over  a  small  wire  to  distant  cities  and 
towns  was  one  of  the  things  that  had  to  be  revealed,  and  the 
utility  thereof  proved  by  the  present  generation.  The  youngest 
member  of  this  Association  had  reached  school  age  before  power 
development  under  anything  like  a  large  scale  was  commenced 
by  the  construction  of  the  great  tunnel  on  the  American  side  nearly 
a  mile  and  a  half  in  length,  large  enough  to  return  the  water  to 
the  river  below  the  Falls  after  producing  power  by  means  of 
twenty  dynamos  to  the  extent  of  120,000  horsepower.  The  plans 
adopted  in  carrying  out  this  great  scheme  were  not  the  work  of 
any  one  great  mind,  but  the  combined  result  of  plans  submitted 
by  the  most  eminent  engineers  in  the  civilized  world.  An  Inter- 
national Commission  composed  of  representative  engineers  from 
England,  France,  Switzerland,  Germany  and  the  United  States  was 
appointed,  with  headquarters  in  London,  England,  to  receive  and 
examine  the  plans  of  all  engineers  who  desired  to  compete  for  any 
part  of  the  work.  The  plans  finally  adopted  were  the  result  of  the 
investigations  by  this  Commission,  of  which  the  celebrated  scientist. 
Sir  William  Thompson,  better  known  as  Lord  Kelvin,  was  the 
chairman.  A  similar  plan  was  adopted  with  a  very  much  shorter 
tunnel  on  the  Canadian  side,  under  the  title  of  "The  Canadian 
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Niagara  Power  Company,"  with  a  capacity  of  110,000  horsepower, 
the  powerhouse  standing  close-  to  the  head  of  the  Falls.  The  next 
company  to  obtain  a  charter  was  the  Ontario  Power  Company, 
who  adopted  the  plan  of  bringing  the  water  from  near  the  head 
of  the  rapids  in  a  steel  pipe  eighteen  feet  in  diameter,  which  is 
buried  underneath  the  surface  of  the  ground,  imbedded  in  cement 
for  a  distance  of  upwards  of  a  mile  to  the  brink  of  the  gorge  at 
the  foot  of  the  Falls,  from  whence  the  water  drops  down  penstocks 
to  the  turbines  below,  which  turn  the  machinery  in  the  power- 
house at  the  foot  of  the  Horseshoe  Fall. 

The  Electrical  Development  Company,  more  distinctly  a  Can- 
adian company  than  the  others,  having  profited  by  the  experience 
of  the  other  companies,  selected  a  point  in  the  river  about  half 
way  up  the  rapids,  and  after  constructing  a  coffer  dam  which  was 
considered  one  of  the  greatest  engineering  feats  of  the  age,  to 
exclude  the  water  from  that  part  of  the  river  bed  where  they 
wished  to  construct  the  wheel  pits  and  build  their  powerhouse,  they 
successfully  excavated  a  tunnel  in  a  straight  line  from  their  tur- 
bines to  a  point  under  the  Horseshoe  Fall,  near  its  apex.  Con- 
sequently the  water  used  by  this  company  in  generating  the  power 
which,  when  their  work  is  finished,  will  amount  to  120,000  units,  is 
not' diverted  from  the  stream,  but  simply  dropped  to  a  lower  level 
beneath  the  surface  of  the  rock,  to  emerge  again  and  mingle  with 
the  water  that  falls  over  the  brow  of  the  cataract.  These  different 
schemes  of  power  development  have  been  fully  explained  and  illus- 
trated by  photographs  and  sketches  in  different  engineering  maga- 
zines and  journals,  where  a  full  description  of  them  may  be  found 
by  those  who  would  wish  to  understand  the  details  connected  Avith 
those  great  feats  of  engineering  and  construetion,  for  the  more 
closely  you  examine  the  work  the  more  admirable  it  appears,  for 
every  provision  necessary  that  these  vast  machines  should  do  the 
work  assigned  them  with  the  least  possible  friction,  and  the  parts 
so  nicely  balanced,  that  any  one  part  getting  out  of  gear  or  becom- 
ing disabled  would  be  rather  the  exception  than  the  rule.  Every 
emergency  seems  to  have  been  anticipated  and  provided  for.  This 
noble  work  of  bringing  this  great  waterpower  under  subjection  has 
not  been  allowed  to  go  on  without  protest,  especially  within  the 
few  months  past;  the  cry  of  vandalism  has  gone  up  throughout 
Canada  and  the  United  States,  more  particularly  in  the  United 
States.  It  has  been  averred  that  this,  the  grandest  of  all  sights 
provided  by  Nature,  was  on  the  eve  of  destruction.  Journalists, 
members  of  Congress,  and  private  citizens  have  raised  their  voices 
alike  against  this  commercial  use  of  the  waters  of  Niagara. 

In  the  estimation  of  these  protestants  the  commercial  value 
of  the  electric  energy  developed  was  not  to  be  compared  with  the 
loss  to  humanity  that  the  threatened  destruction  of  this  wondrous 
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sight  would  bring,  and  so  intense  did  this  sentiment  become  that 
the  aid  of  the  International  Water  Commission  was  solicited  to, 
if  possible,  put  a  stop  to  the  whole  scheme.  Some  would  go  so  far 
as  to  prevent,  if  possible,  those  companies  who  have  the  bulk  of 
their  work  completed,  from  finishing  the  work  of  development  auth- 
orized under  the  several  charters.  The  National  Government  of  the 
United  States  and  the  Dominion  Government  of  Canada  have  both 
been  solicited  to  take  the  matter  in  hand  and  save  the  Falls.  The 
Burton  Bill,  which  passed  the  United  States  Senate,  has  for  its 
object  the  limitation  of  power  development  to  the  amount  already 
authorized  by  charter  and  at  present  under  construction.  The 
Dominion  Government  has  been  memorialized  to  place  a  prohibitive 
export  tax  on  electric  energy  to  ensure  a  supply  of  what  is  gener- 
ated on  the  Canadian  side  for  the.  benefit  of  Canadian  consumers. 
The  electric  energy  so  far  developed  by  the  two  companies  first 
named  above  is  all  sent  over  the  river  to  be  used  in  running  the 
machinery  and  railways  of  the  State  of  New  York,  and  lighting 
American  cities,  while  the  third  company  has  built  a  transmission 
line  to  Toronto,  and  is  thus  prepared  to  supply  the  Queen  City  of 
the  Province  and  the  cities  lying  between  this  and  the  source  of 
supply.  Should  the  terms  of  the  Burton  Bill  be  enforced,  the 
United  States  will  be  prohibited  from  importing  more  than  forty 
per  cent,  of  the  power  developed  on  the  Canadian  side,  while  under 
their  charters  these  companies  contract  to  supply  the  Canadian 
consumer  on  as  advantageous  terms  as  they  supply  the  people 
across  the  border,  to  the  proportion  of  fifty  per  cent,  of  their  entire- 
output.  It  is  conceded  by  those  who  have  taken  the  subject  into 
their  serious  consideration,  that  if  the  power  development  should 
be  limited  to  what  is  at  present  authorized  and  under  construc- 
tion, that  little  injury  will  be  done  the  scenic  effect ;  but  if  freedom 
were  allowed,  all  who  would  engage  in  the  business  of  extracting 
energy  from  the  great  fall,  there  would  ere  long  be  nothing  left 
but  an  escarpment  to  look  at,  and  they  think  the  loss  to  the  human 
race  would  be  incalculable.  Others,  who  look  upon  the  matter  from 
the  viewpoint  of  utility  rather  than  the  aesthetic,  say,  ''What  dif- 
ference would  it  make  if  all  the  water  were  appropriated,  so  long  as 
it  was  returned  to  the  stream  again?"  And  herein  lies  a  ques- 
tion, Can  a  man  be  said  to  have  appropriated  the  water  or  deflected 
the  water  if  he  returns  it  uneontaminated  again  to  the  stream? 
Take,  for  instance,  the  Electrical  Development  Company,  where 
they  simply  let  the  water  drop  to  a  lower  level  a  thousand  feet 
further  up  stream  than  the  rest  of  the  fall  has  yet  cut  its  way. 
the  stream  being  unsuitable  for  navigation  of  any  description  for 
some  distance  both  above  and  below  the  wheel  pits  and  power- 
house. I  presume  this  recently  discovered  wealth  embraced  in 
the  great  waterfall  should  be  an  asset  of  the  nation  rather  than  of 
(8) 


106 


ASSOCIATION  OF  ONTARIO  LAND  SURVEYORS. 


the  individual.  We  can  scarcely  yet  conceive  the  benefit  our  coun- 
try and  civilization  will  reap  as  a  result  of  the  advancement  of 
power  development.  We  gradually  become  used  to  our  electric 
lights,  electric  railways  and  electric  motors  in  running  our  machin- 
ery, but  these  are  only  the  beginning  of  what  we  may  look  for  in 
the  near  future.  I  will  venture  to  prophesy  that  not  many  years 
hence  all  the  railways,  all  the  lighting,  and  nearly  all  the  factories 
within  one  hundred  miles  of  Niagara  Falls  will  be  supplied  with 
power  from  this  great  fall.  Machinery  on  many  of  the  farms  will 
be  supplied  from  the  same  source  by  means  of  a  single  wire,  over 
which  will  be  transmitted  power,  also  light  and  telephone.  Our 
houses  may  also  be  heated  and  food  cooked  from  the  same  base  of 
supply.  Who  would  venture  to  say  that  the  present  generation 
should  pass  laws  or  rules  that  would  be  binding  on  future  genera- 
tions. Does  it  not  seem  to  you  that  the  time  is  coming  when  this 
great  source  of  power  will  all  be  needed  in  working  out  the  prob- 
lems of  advancing  civilization. 
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THE    OUTFIT   FOR  BOTH  WINTER   AND   SUMMER  ON 
GOVERNMENT  SURVEYS  IN  NORTHERN.  ONTARIO. 

BY  ALEXANDER  NIVEN,  D.L.S.,  HALIBURTON. 

Some  time  ago  our  Secretary  wrote  me  that  ' '  our  distinguished 
President"  had  suggested  as  a  subject  for  a  paper  to  be  read  at 
this  meeting,  "The  Outfit  for  Both  Winter  and  Summer  on  Gov- 
ernment Surveys  in  Northern  Ontario,"  and  the  Secretary  re- 
quested me  to  handle  the  subject 

Now,  although  I  have  handled  both  winter  and  summer  sur- 
veys for  a  number  of  years  and  think  that  I  know  pretty  well  what 
is  required  in  either  of  them,  it  is  rather  difficult  to  write  on  this 
subject,  without  repeating  what  has  before  been  written,  inasmuch 
as  a  number  of  our  members  have  from  time  to  time,  within  the 
last  twenty  years,  dealt  to  some  extent  with  the  question. 

•  I  have  thought,  however,  that  a  few  incidents  in  my  own  ex- 
perience might  not  be  uninteresting  to  some  of  the  younger  mem- 
bers of  the  Association. 

My  first  survey  for  the  Government  was  on  Manitoulin  Island, 
immediately  after  the  western  portion  of  this  island  was  ceded  to 
the  then  Government  of  Canada ;  in  the  days  when  we  had  a  move- 
able Parliament  between  Toronto  and  Quebec. 

The  Hon.  William  McDougall  was  then  Commissioner  of 
Crown  Lands,  and  instructions  were  issued  to  4  surveyors  at  the 
same  time,  to  lay  out  4  townships  on  this  island.  We  left  Colling- 
wood  in  the  fall  of  the  year  by  the  last  boat  of  the  season  (the 
steamer  "Rescue"),  and  after  a  somewhat  tempestuous  voyage, 
landed  at  Little  Current  on  a  cold  November  night,  with  several 
inches  of  snow  on  the  ground.  The  next  day  the  surveyors  separ- 
ated, each  one  going  to  their  respective  starting  points.  One  of 
the  parties  having  finished  his  survey  returned  on  the  ice  in  the 
following  March  to  Penetanguishene,  the  other  three  coming  down 
by  the  first  steamer  early  in  May.  Of  the  4  surveyors,  Mr.  Joseph 
Hobson,  now,  and  for  many  j^ears  past,  chief  engineer  of  the 
Grand  Trunk  Railway,  and  the  writer,  are  the  ,only  ones  now 
living. 
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My  party  numbered  13  all  told, , the  majority  of  whom  I  took 
with  me,  the  remainder  being  made  up  from  Indians  belonging  to 
the  Island.  My  first  and  second  assistants  .were  both  Provincial 
Land  Surveyors,  their  remuneration  being  $1.50  and  $1.25  per  day. 
The  men  were  allowed  60  cents  per  day.  My  own  pay  was  $4.00 
per  day,  and  50  cents  per  day  per  man  was  allowed  for  rations. 

In  those  days,  stoves  were  unknown  in  camp  life,  and  the  out- 
fit consisted  of  2  large  tents  pitched  opposite  to  one  another,  with 
a  roaring  fire  between  them,  and  a  tent  for  the  cook,  to  one  side 
of  the  others. 

The  snow  got  to  be  about  -1  feet  deep  that  winter.  We  put  on 
our  snowshoes  on  New  Year's  Day  and  wore  them  every  day  till 
the  20th  of  April. 

Our  food  was  of  the  usual  kind  for  surveys  in  the  early  days — 
flour,  pork,  beans,  split  peas  and  tea,  with  a  little  sugar  for  the  ex- 
clusive use  of  the  cook.  We  carried  a  muzzle-loading  rifle  and  shot 
a  caribou,  caught  a  few  fish  through  the  ice,  and  I  remember  that 
we  shot  76  partridges  with  a  horse  pistol  during  the  winter. 

One  of  the  incidents  of  the  survey  was  the  arrival  on  Sunday 
afternoon  of  about  thirty  Indians  from  Wikwemikong,  on  the  un- 
ceded  portion  of  the  island,  to  protest  against  the  .survey.  They 
served  a  "notice  to  quit"  upon  me,  and  after  half  a  dozen  of 
them  had  spoken  with  much  eloquence  and  many  gestures,  through 
an  interpreter,  I  gave  them  something  to  eat,  and  each  man  a  new 
clay  pipe  and  a  plug  of  tobacco,  then,  after,  shaking  hands  all 
round,  they  .started  for  home,  and  I  heard  nothing  more  from 
them. 

Nowadays,  on  winter  surveys,  we  do  things  differently.  My 
last  Avinter  survey  was  some  distance  up  the  Canadian  Pacific 
Railway  in  1901-2.  We  had  a  considerable  distance' to  go  from  the 
railway  to  our  work,  and  we  had  to  take  our  outfit,  and  about  half 
the  supplies  necessary  for  the  survey,  with  us,  the  other  half  being 
taken  in  by  a  lumberman  from  a  point  farther  west  on  the  railway. 
We  used  toboggans,  and  they  were  drawn  by  dogs  and  men,  every 
man  in  the  party  having  all  he  could  attend  to  in  one  way  and 
another. 

I  had  4  tents  made  of  10-ounce  duck,  10x14  feet,  with  3  feet 
walls,  with  a  small  sheet-iron  box  stove  for  each  tent ;  the  cook  had 
a  square  stove  for  cooking,  with  4  holes  on  top,  and  an  oven  under- 
neath for  baking. 

The  ground  was  first  cleared  of  brush  and  logs  and  the  snow 
tramped  down  to  make  a  level  bottom.  The  tent  was  then  pitched 
and  the  stove  set  in  one  corner  near  the  door,  on  a  timber  founda- 
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tion,  the  4-inch  pipe  being*  run  through  the  roof  of  the  tent,  pro- 
tected from  burning  by  a  piece  of  tin  or  zinc 

A  heavy  coat  of  balsam  or  spruce  boughs  was  then  Laid  all 
over  the  floor  of  the  tent,  and  then  a  ,tarpaulin  spread  over  the 
brush,  in  the  back vpart  of  the  tent;  upon  this  the  blankets  were 
spread,  and  the  tent  was  then  banked  with  snow  outside  to  keep 
the  wind  from  coming  under  the  walls.  Here, one  can  sit  in  the 
evenings  and  on  Sundays  and  days  unfit  for  working,  just  about 
as  comfortably  as  in  a  house,  so  long  as  the  fire  is  going. 

On  this  survey  I  was  running  continuous  line  and  the  camp 
was  moved  every  clay.  The  "boss  packer"  usually  went  ahead  and 
selected  a  route  among  the  hills  for  the  toboggans,  as  close  to  the 
line  as  practicable,  and  would  then  select  a  camp  ground  about  as 
far  ahead  as  the  line  would  probably  be  run  during  the  day.  The 
men  and  dogs  having  brought  forward  a  load  with  the  toboggans, 
would  return  for  another  load;  the  "boss  packer."  and  perhaps  a 
man  with  him,  would  then  make  another  dash  ahead  and  select  a 
camping  place  for  the  following  day;  the  benefit  of  this  being 
that  besides  having"  an  idea  where  they  were  going  to  camp  the  two 
men  would  make  a  good  snowshoe  track  for  moving  on  the  follow- 
ing day,  which  would  also  have  the  benefit  of  a  night's  frost,  for 
the  toboggans.  By  the  time  the  advance  guard  would  return  the 
other  packers  would  probably  have  most  of  the  outfit  forward  and 
they  would  then  set  to  work  and  put  up  the  tents,  and  get  wood  for 
the  night,  and  for  this  purpose  they  carried  in  the  outfit  a  cross- 
cut saw. 

It  was  also  the  business  of  the  "boss  packer"  to  make  a  trip 
from  the  camp  ground  to  the  head  of  the  line  some  time  before 
evening,  to  let  the  line  party  know  where  to  find  the  camp. 

The  "boss  packer,"  as  will  be  readily  understood,  is  a  very 
important  man  on  a  trip  of  this  kind,  and  it  is  surprising  to  see 
how  well  he  will  sometimes  locate  the  camp  for  both  alignment  and 
distance.  Once  he  said  to  me  in  the  evening:  "The  camp  to-mor- 
row night  will  be  at  the  edge  of  a  small  lake  just  about  where  the 
line  will  cross.  I  think  you  wrill  get  the  line  there  by  evening,  and 
I  shot  a  moose  close  by  to  be  ready  for  supper."  And  it  turned 
out  just  as  he  said.  A  man  who  can  do  this,  and  take  charge  of 
the  packers  and  get  the  outfit  along  to  the  best  advantage  is  in- 
valuable, and  the  question  of  wages  to  such  a  man  is  not  worth  con- 
sidering. 

SUMMER  SURVEYS. 

On  summer  surveys  the  outfit  required  is  of  a  different  de- 
scription. 
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In  our  Annual  Report  of  1904,  page  95,  under  the  heading-, 
"Surveys  of  Crown  Lands  in  New  Ontario,"  by  James  Robertson,- 
O.L.S.,  the  camping  outfit,  supplies,  instruments,  etc.,  necessary 
on  summer  surveys,  wras  admirably  dealt  with  in  detail,  and  I  need 
not  repeat  what  is  said  in  that  paper. 

I  will  only  say  a  little  about  my  own  outfit  of  last  summer 
when  outlining  some  of  the  new  9  mile  townships. 

My  route  to  the  work  was  by  the  C.  P.  Railway  to  Missanabie 
Station,  312  miles  west  of  North  Bay,  thence  northeasterly  by 
canoes  on  Dog  Lake,  about  12  miles  to  the  height  of  land  or  water- 
shed between  the  waters  of  the  St.  Lawrence  and  those  flowing  to 
Hudson's  Bay.  The  portage  is  about  10  or  12  chains  in  length. 
We  are  now  into  the  waters  of  Missanabie  Lake  and  the  course  is 
tnorth- easterly  about  40  miles  to  the  outlet  of  this  lake,  near  which 
is  "New  Brunswick  Post"  of  the  Hudson's  Bay  Company,  thence 
down  the  Missanabie  River,  through  many  rapids  and  around 
many  falls  about  100  miles  to  my  east  and  west  base  line  run  in 
1900,  near  which  point  the  National  Transcontinental  Railway  will 
cross  this  river,  and  here  the  work  of  outlining  commenced. 

My  outfit  consisted  of  5  Peterborough  canoes,  four  large  ones 
and  one  small  one — the  latter  to  run  about  with  and  to  take  along 
the  line  to  cross  rivers  and  lakes.  This  canoe  was  16  feet  long,  30 
inches  beam  and  12  inches  deep.  The  large  canoes  were  from  18 
to  19  feet  long,  40  to  45  inches  beam  and  17  to  20  inches  in  depth. 
My  largest  canoe,  on  a  test,  carried  3,000  pounds,  with  2  men, 
across  a  small  lake  in  smooth  water,  but  it  was  not  a  safe  load — 
4  men  with  1,800  pounds  would  be  a  safe  load  in  an  ordinary  sea. 

My  party  numbered  23  all  told,  and  I  took  with  me  the  follow- 
ing supplies : — 3,000  pounds  of  flour  in  double  bags,  2,400  pounds 
of  long  clear  bacon  in  sacks,  600  pounds  white  beans,  800  pounds 
sugar,  100  pounds  split  peas,  150  pounds  oatmeal,  150  pounds 
rice,  4  hams,  75  pounds  sausage  (2-lb.  tins),  60  pounds  of  black 
tea,  60  pounds  salt,  40  pounds  cheese,  40  pounds  butter,  2  pails  of 
bee  syrup  (about  80  lbs.),  2  pails  mixed  pickles,  100  pounds  apri- 
cots, 100  pounds  prunes,  56  pounds  raisins,  50  pounds  evaporated 
potatoes,  25  pounds  baking  powder,  2  cases  canned  corn,  2  cases 
canned  beef,  33  pounds  figs,  1  box  of  Royal  yeast,  1  box  soap  (70 
lbs.),  12  pounds  wax  candles,  3  pounds  black  pepper,  12  tins 
Keen's  mustard  (%  lbs.).  2  boxes  Peerless  cream,  3  boxes  matches, 
1  dozen  painkiller,.  1  pound  ginger,  %  pound  nutmegs,  essences  of 
lemon  and  vanilla,  resin  and  pitch  for  canoes.  I  may  say  that  I 
was  engaged  on  this  survey  a  little  less  than  4  months  from  the 
time  of  leaving  Toronto  till  my  return.  The  foregoing  list  was 
not  sufficient  for  that  time  and  had  to  be  supplemented  by  a  few 
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more  hundred  pounds  of  the  staple  articles  mentioned  therein. 
Evaporated  .apples  is  not  mentioned  in  the  list,  the  reason  being 
that  I  could  not  buy  them  in  Toronto  at  any  price.  They  were 
not  to  be  had. 

In  the  matter  of  tents  my  practice  has  been  for  many  years  to 
use  the  small  wedge  tent  made  of  drill  7  ft.  x  7  ft.  x  7  ft.  I  have 
one  for  myself,  one  for  my  two  assistants,  and  one 'for  every  2  or 
3  and  sometimes  4  men.  These  tents  are  easily  ,put  up,  and  are 
more  convenient  to  handle  than  tents  of  larger  dimensions.  You 
can  often  get  a  place  for  a  small  tent  when  you  cannot  find  a  place 
for  a  large  one  without  a  good  deal  of  clearing  away  of  brush  and 
grubbing  of  stumps  and  roots,  ,  and  besides  the  men  like  them  better. 
Every  2  or  3  men  keep  their  own  tent  and  blankets  together,  pack 
them  up  every  morning,  putting  them,  into  bags,  and  always  know 
their  own  outfit.  My  cook's  tent  is  about  8  by  10  feet,  with  30- 
inch  walls,  and  this  he  occupies  alone.  I  carry  one  rifle  in  the 
party,  and  sometimes  a  shotgun.  Revolvers  are  only  a  nuisance 
in  the  camp  and  should  be  left  at  home.  I  provide  my  men  with 
2%-lb.  axes,  with  34-inch  handles,  and  I  always  have  one  brush 
hook  on  the  . line  if  I  can  get  a  man  to  use  it. 

How  the  survey  was  conducted,  and  the  country  through  which 
we  passed  described,  is  it  not  written  in  the  chronicles  of  the  De- 
partment of  Lands,  Forests  and  Mines? 


Discussion. 

The  President — The  list  of  rations  reminded  me  of  the  old 
days  thirty-five  years  ago.  If  the  men  of  that  time  saw  and  read 
the  list  of  rations,  they  would  think  these  men  were  living  at  the 
King  Edward  Hotel.  This  paper  is  of  peculiar  value,  not  only 
for  the  present,  but  for  the  future,  just  as  we  are  interested  in  see- 
ing what  was  done  when  they  were  making  the  first  surveys  in 
Canada,  or  the  early  surveys  of  fifty  or  a  hundred  years  ago.  Those 
who  come  in  the  future  will  appreciate  very  much  the  details  of 
Mr.  Niven's  paper. 

Mr.  Blake — How  many  cooks  did  you  have? 

Mr.  Niven — One. 

The  President — During  what  time  were  the  supplies  being 
used? 

Mr.  Niven — About  four  months. 
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THE  DETERMINATION  OF  A  PORTION  OF  THE  ONTARIO 
AND  QUEBEC  BOUNDARY. 

BY  T.  J.  PATTEN,  O.L.S.,  LITTLE  CURRENT. 

Pursuant  to  Orders  in  Council  by  the  Ontario  and  Quebec  Gov- 
ernments, the  writer,  in  conjunction  with  Mr.  F.  C.  Laberge,  P.L. 
S.,  of  Montreal,  who  acted  as  commissioner  .in  behalf  of  Quebec, 
proceeded  in  July,  of  1905,  to  define  that  portion  of  the  boundary 
between  the  Provinces  of  Ontario  and  Quebec  lying  between  the 
42nd  mile  post  at  the  height  of  land  and  O.L.S.  Speight's  base  line, 
a  distance  of  nearly  100  miles.  In  the  summer  of  1906  Mr.  Laberge 
resigned,  and  was  succeeded  by  Mr.  J.  H.  Sullivan,  P.L.S.,  of  Val- 
ley field,  Quebec. 

The  boundary  to  the  height  of  land  had  been  determined  by  a 
meridian  from  the  head  of  Lake  Temiskaming  in  1873-4  by  Messrs. 
J.  L.  P.  O'Hanley,  P.L.S..  acting  for  Ontario,  and  W.  W.  6'Dwyer, 
P.L.S.,  for  Quebec,  Mr.  Niven's  paper  in  proceedings  of  O.L.S. 
Association,  1896,  gives  a  detailed  and  very  entertaining  description 
of  their  work. 

Very  full  instructions,  identical,  of  course,  were  issued  from 
the  Department  of  Lands  and  Forests  for  each  Province,  and  were 
in  short,  to  run  a  meridian  from  the  42nd  mile  stone  monument  to 
O.L.S.  Speight's  base  mentioned  above,  and  plant  iron  and  wooden 
monuments  at  every  mile,  the  line  to  be  cut  six  feet  wide  on  level 
ground. 

Our  party  consisted  of  sixteen  laborers,  two  assistants,  one 
cook  and  ourselves,  making  a  total  of  twenty-one,  and  all  worked 
as  one  party.  Such  a  large  party  necessitated  at  the  commencement 
the  transport  of  about  10,000  lbs.  of  supplies  and  camp  outfit  and 
iron  posts. 

The  execution  of  the  work  differed  very  little  from  that  of  a 
base  or  meridian  line,  except  that  probably  on  account  of  greater 
precision  being  expected  a  wider  cut  in  the  forest  to  admit  of  long 
sights  was  necessary.    The  methods  pursued  were  as  follows : 

The  azimuth  of  Polaris  was  determined  by  the  usual  elonga- 
tion method  by  two  transits  independently,  and  a  mean  of  the  dif- 
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ference,  which  was  never  more  than  a  few  seconds,  was  taken.  As 
it  was  well  on  in  August  when  the  determination  of  the  line  was 
commenced,  the  elongation  method  was  found  not  a1  all  inconveni- 
ent, as  the  camp  was  planted  near  the  end  of  the  line  whenever  an 
observation  in  the  evening  was  agreed  upon.  Our  method  of  observ- 
ing was  to  place  the  transits  so  that  when  the  telescopes  were 
pointed  to  Polaris,  a  straight  line  would  pass  through  the  axes  of 
the  telescopes,  or,  in  other  words,  they  were  side  by  side  ;  then  a  large 
tree  about  100  yards  distant,  towards  Polaris,  was  felled  at  right 
angles  to  the  line  between  the  transits  and  the  star.  The  space  be- 
tween the  transits  was  then  compared  with  that  between  the  sights 
to  Polaris,  marked  on  the  tree. 

A  short  Hungarian  nail  directly  underneath  the  flame  of  the 
candle  was  soldered  on  the  bottom  of  a  small  lantern.  With  this 
nail  the  log  was  punched  very  conveniently  in  the  line  of  sight  to 
the  star.  Care  was  necessary  to  have  the  nail  and  flame  in  the  same 
vertical  plane,  but  with  a  short  candle  this  was  not  difficult. 

In  producing  the  line  the  usual  method  of  reversal  sights  were 
taken  to  a  steel  picket  on  a  hub,  and  a  tack  driven  at  the  mean. 

In  the  mountainous  country,  south  of  Abitibi  Lake,  sights  were 
taken  from  hill  to  hill  and  sometimes  reached  a  length  of  about 
100  chains.  The  line  in  the  intervening  valleys  was  carefully  run 
with  a  transit. 

Mr.  Laberge  used  the  transit  at  the  main  pickets  on  the  hills 
and  the  writer  was  usually  assistant  to  the  pieketman.  being 
more  familiar  with  the  language  and  peculiarities  of  the  Indian 
axemen.  This  gave  Mr.  Laberge  ample  time  for  reflection  and  to 
work  calculations,  also  to  kill  mosquitoes  and  smoke  le  tabac  Can- 
adienne. 

The  chaining  was  carefully  done  with  a  standard  66  feet  tape, 
and  when  a  mile  was  measured,  it  was  carefully  remeasured,  going 
south,  with  a  100  feet  tape.  Whenever  discrepancy  enough  to  sus- 
pect an  error  was  shown,  it  was  remeasured.  Each  chainman  held 
an  ordinary  plummet  at  the  end  of  every  tape  length,  on  level 
ground  as  well  as  on  the  slopes. 

At  the  end  of  every  mile  an  iron  post  of  heavy  pipe.  1%  inches 
diameter,  forged  at  the  top  and  pointed  similar  to  those  planted  on 
the  base  and  meridian  lines,  was  planted.  Also  a  6-inch  wooden 
post  close  to  the  north  side  of  the  iron  one.  On  the  proper  sides 
were  marked  Ontario  and  Quebec  and  the  mileage  in  Roman  numer- 
als on  the  south  side.  Bearing  trees  were  then  marked  in  the 
ordinary  way. 

In  the  triangulation  across  Abitibi  Lake,  a  total  width  of  about 
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11  miles,  but  broken  by  islands,  some  large  triangles  were  neces- 
sary, the  greatest  width  of  water  being  about  four  miles.  In  order 
to  get  sufficient  length  of  base  for  these  triangles, — the  longest  base 
was  nearly  a  mile, — it  was  necessary  to  survey  the  shore  line  and 
find  the  contour  of  the  ground  along  the  line  of  the  proposed 
base,  in  order  that  the  base,  when  started,  would  not  intersect  too 
wide  a  bay  or  cross  a  higher  elevation  than  that  at  each  end  of  it. 

A  small  rock  near  the  line  in  the  four  mile  stretch  on  Abitibi 
Lake  was  very  convenient  in  producing  the  line.  From  it  signals 
were  given  to  the  picketmen  across  the  lake.  This  rock  was  called 
Speight's  Rock  on  account  of  having  found  on  it  one  of  the 
pickets  of  his  micrometer  survey. 

The  topography  of  the  adjoining  country  was, shown  as  ac- 
curately as  time  would  permit.  Of  large  rivers  and  islands  a 
stadia  survey  was  made,  and  of  less  important  ones  a  track  survey 
or  sketch. 

The  surveys  of  the  Transcontinental  Railroad  were  intersected 
in  the  90th  and  91st  miles,  about  8  miles  north  of  Abitibi  Lake. 

The  closing  with  Mr.  Speight's  70-mile  post  on  his  base  line, 
which  he  planted  in  1900  to  mark  the  approximate  position  of  the 
boundary,  was  very  satisfactory  the  line  passing  only  one  chain 
and  ninety-three  and  a  half  links  east  of  it.  This  was  the  closing 
of  a  block  of  at  least  100  miles  long  by  70  miles  wide. 

A  plan,  showing  the  line  and  all  the  natural  features  of  the 
country,  which  we  surveyed  or  sketched,  was  drawn  on  a  scale  of 
40  chains  to  an  inch. 

The  country  at  the  height  of  land  is  sandy  for  3  miles  to 
Labyrinth  Lake.  From  there  it  is  a  succession  of  high  rocky  ridges 
and  hills,  to  near  Abitibi  Lake.  From  Abitibi  Lake 'for  about  15 
miles  to  the  divide,  it  is  farming  land,  then  a  few  miles  of  sand  and 
boulders  and  rock  to  where  the  line  descends  to  the  valley  of  the 
Hannah  Bay  River,  which  is  good  farming  land.  About  three  miles 
from  Speight's  base  the  great  muskeg  was  entered.  The  line 
throughout  was  heavily  timbered  with  jack  pine,  white  and  black 
spruce,  poplar,  Balm  of  Gilead,  balsam  and  white  birch. 

In  the  season  of  1905  the  line  Avas  located  to  the  Okikodosek 
River,  which  flows  into  Abitibi  Lake  on  the  north  side,  a  distance 
of  nearly  46  miles. 

In  the  season  of  1906  the  work  on  the  line  was  resumed  on 
1st  of  August  and  completed  on  Sept.  27th.  About  one  mile  per 
day  was  the  average  rate  of  progress  on  the  line,  which  included 
all  delays  for  bad  weather,  etc. 

A  few  incidents  by  the  way  may  prove  interesting.    The  Quinze 
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on  the  Ottawa  River  is  well  known  on  acctounl  of  several  danger- 
ous rapids.  ,One  of  our  assistants,  AY.  S.  Jardine,  had  an  exciting 
experience  at  the  second  rapid  from  Quinzc  Lake  laisl  season. 
with  two  Indians,  was  bringing'  an  empty  canoe  up,  the  [ndians 
poling  in  the  canoe,  and  Jardine  (we  called  him  "Billy")  hauling 
on  a  rope.  When  they  had  reached  the  top  Billy  jumped  pn  a 
boulder  on  which  two  saw-logs  were  balanced,  and  not  dbserying 
that  the  logs  were  insecure,  ran  out  on  one  of  them.  In  an  in- 
stant Billy  and  the  canoe,  and  logs,  were  going  down  stream  aboui 
100  miles  an  hour,  but  all  managed  to  work  near  shore  some  distance 
down  to  where  there  was  less  current  in  the  rapids,  and  they  hung 
on  until  rescued,  and  thus  avoided  a  very  bad  rapid  farther  down, 
which  to  have  gone  through  meant  certain  death. 

Mr.  Sullivan,  the  Quebec  Commissioner  for  1906,  brought 
only  two  men  besides  his  assistant  from  Quebec  with  him, 
and  as  they  were  absent  a  good  deal  with  the  canoes,  he  some- 
times looked  round  for  company  and  a  change  of  pastime  from 
pedro  or  reading.  The  Ontario  men  were  nearly  all  Indians,  even 
to  the  cook,  and  Mr.  Sullivan  would  try  to  get  them  to  talk  a  little 
English.  One  rainy  day,  addressing  the  cook,  who  was  gifted  with 
plenty  of  assurance  and  quick  wit,  he  said:  "Well,  Baptiste,  why 
don't  you  talk  some  French  or  English?  I  think  if  I  gave  you  a 
good  horn  of  whiskey  you  would  speak  it  first  rate."  Baptiste 
said  very  quickly :  ' '  Guess  you  got  some  whiskee,  juss  gimme  little 
and  try."  His  answer  surely  deserved  a  drink.  John  Jack,  an- 
other Ontario  Indian,  who  had  some  dreadful  Indian  name,  was  a 
prepossessing  fellow,  always  smiling  and  ready  for  anything,  but 
he  understood  very  little  English.  This  did  not  prevent  him  from 
making  an  answer  in  Indian  to  anything  said  to  him.  One  morning 
when  Mr.  Sullivan  came  out  to  breakfast  John  Jack  was  the  first 
man  he  saw,  so  he  said  to  him:  "Well,  John  Jack,  are  you  on  your 
good  behavior  this  morning  ? ' '  Looking  a  little  surprised  and  seri- 
ous, he  replied:  "Caw."  (No.) 

On  nearing  Abitibi  Hudson's  Bay  post  last  season,  we  were 
met  by  Dr.  D'Arcy  Wood,  who  accompanied  the  Indian  Treaty 
Commissioners,  and  had  remained  at  Abitibi  to  help  to  care  for  the 
Indians,  who  were  dying  very  fast  with  measles.  We  camped  over 
Sunday  a  distance  from  the  post,  and  could  see  the  ghost-like  fig- 
ures of  the  women  with  white  quilts,  or  rabbit-skin  blankets 
around  them,  going  round  from  house  to  house.  Our  Indians  were 
a  little  concerned,  and  had  no  intention  of  visiting  their  northern 
brothers ;  they  were  afraid  it  might  be  smallpox.  At  times  during 
the  night,  the  bell  was  tolled  when  a  death  occurred,  and  Sunday 
morning  while  waiting  for  breakfast  it  tolled  for  four  deaths ;  42 
died  in  a  short  time.    It  was  our  intention  to  procure  an  Indian 
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at  Abitibi  who  knew  the  country  north  of  Abitibi  Lake  along  the 
boundary.  On  account  of  the  measles  we  were  unable  to  do  so, 
but  after  running  to  the  height  of  land  between  Abitibi  and  the 
Hannah  Bay  waters  we  found  one  who  knew  the  country,  but  could 
not  go  with  us.  We  engaged  his  step-son,  named  Joe,  who  lived 
there,  but  when  we  questioned  him  pretty  closely  about  the  country 
over  the  divide  he  did  not  seem  to  be  very  sure  of  anything.  At 
intervals  the  old  man  came  to  our  camp  to  bring  us  game,  and  we 
got  some  information  from  him.  We  spread  out  Mr.  Speight's  map 
of  that  country  showing  the  Hannah  Bay  River  nicely  drawn,  and 
after  showing  him  where  we  were  on  the  map,  also  the  projected 
boundary  line,  Abitibi  post,  and  some  other  points  that  he  knew, 
we  would  ask  him  to  sketch  the  lake  and  river  which  he  said 
our  line  would  run  near.  He  would  then  take  the  pencil  and  after 
making  a  few  nourishes  in  the  air,  would  make  a  dab  and  a  few 
scratches  and  get  over  to  the  Hannah  Bay  River,  which  he  seemed 
to  admire  very  much,  and  liked  to  linger  over  it;  perhaps  he 
chuckled  over  visions  of  heaps  of  muskrat  or  mink,  or  perhaps  he 
thought  it  looked  so  much  more  like  a  river  than  anything  he  could 
draw.  After  awhile  we  got  him  down  to  business,  and  after  draw- 
in  ir  a  river  and  a  few  scratches  resembling  crowrs'  feet  to  represent 
two  rivers  emptying  near  the  same  point  into  another  river,  we 
identified  it  as  the  confluence  of  the  Woman  and  Burnt  Bush  Rivers 
with  the  Hannah  Bay  River,  and  felt  that  we  had  accomplished 
something,  as  our  line  was  to  cross  Hannah  Bay  River  near  there. 

We  gave  him  plenty  of  tobacco,  and  I  think  the  cook  gave  him 
an  occasional  chunk  of  fat  pork,  as  we  had  plenty  of  it.  He  came 
afterwards  and  brought  us  some  beautiful  large  speckled  trout. 

At  about  the  123rd  mile  post  our  provisions  on  the  line  were 
nearly  done,  and  the  canoemen  with  the  supplies  did  not 'come 
round  as  arranged.  Fearing  there  might  be  some  misunderstand- 
ing, Ave  kept  men  in  the  bush  hunting  them  for  a  day  or  two, 
but  with  no  success:  then,  after  a  day  of  drenching  rain,  with  only 
a  little  flour  soup,  we  made  a  business  of  hunting  them,  and  sent 
parties  in  every  direction.  In  the  afternoon  one  of  the  parties 
returned  with  the  men  and  lots  of  grub,  which  made  us  feel  com- 
fortable again,  as  we  had  very  little  to  eat,  the  small  game  was  very 
scarce  and  Abitibi  post  was  some  days'  distant,  and,  what  made 
matters  worse,  two  of  the  party  were  totally  unfit  for  a  long  tramp. 
The  successful  party  had  taken  with  them  a  bugle,  which  one  of 
them  could  blow  well,  and  after  following  down  the  Woman  River 
some  miles  found  the  canoemen  quickly  with  the  bugle.  _  Sure 
enough,  they  had  misunderstood  about  the  amount  of  supplies  we 
had  on  hand,  and  were  not  going  to  look  for  us  in  earnest  for  some 
clays.    One  of  the  party,  an  Indian,  an  humble  follower  of  Howie, 
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who  would  not  eat  pork,  reminded  us  that  pork  was  not  good  to 
eat  anyway. 

A  parody  which  one  of  the  party  was  guilty  of  helped  our 
spirits  at  times  when  things  looked  blue.    It  ran  as  follows : 

Shall  We  gather  at  the  river? 
Where  the  Nitchees'  (Indians')  feet  have  trod. 
Gather  with  the  Frenchmen  at  the  river, 
As  we  travel  through  this  land  that  we  laud. 

I 

Yes  we'll  gather  at  the  river, 
The  beautiful,  the  Hannah  Bay  River. 
Gather  with  the  Nitchees  at  the  River, 
And  then  we'll  get  more  grub. 

"When  we  reach  the  shining  river, 

Lay  we  tape  and  transit  dowTn. 

Chuck  away  the  tump  line  for  the  paddle, 

And  w7hoop  it  up  for  the  Old  Ontario  Town. 

Yes,  we'll  gather  at  the  river,  etc. 


Discussion. 

The  President — How  many  miles  did  you  run? 

Mr.  Patten—We  ran  to  within  about  130  miles  of  James  Bay. 

The  President — How  far  would  it  be  from  Lake  Temiscaming? 

Mr.  Patten — 140  miles  north  of  Lake  Temiscaming.  There  are 
still  about  130  miles  to  run. 

The  President — In  your  check  chaining  with  your  66  foot  chain 
and  your  100  foot  chain,  you  say  they  agreed  satisfactorily  1 

Mr.  Patten — In  the  re-chaining  of  the  mile  there  was  a  dif- 
ference of  between  one  and  two  feet. 

The  President — I  didn't  understand  about  the  felling  of  this 
tree  at  right  angles  ? 

Mr.  Patten — It  was  merely  to  mark  the  direction  of  the  star 
on  the  tree.    The  tree  makes  a  solid  mark. 

The  President — For  a  rest  point? 

Mr.  Patten — Yes,  that  was  100  yards  away. 
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The  President — That  was  a  pretty  short  distance.  I  would 
prefer  it  a  little  longer. 

Mr.  Patten — With  the  instrument  reading  to  half  a  minute 
you  can  get  it  down  pretty  fine. 

The  President — You  were  fortunate,  of  course,  in  getting  your 
star.  You  weren't  troubled  very  much  with  clouds.  A  surveyor 
can  observe  Polaris  at  any  time  that  suits  him.  The  main  thing  is 
to  feel  confidence  about  his  calculation,  and  that  is  a  thing  that  ig 
a  little  lacking  amongst  surveyors.  I  know  they  can  do  it  as 
well  as  I  can,  but  they  haven't  got  that  inward  consciousness  that 
it  will  be  all  right.  If  you  take  it  in  the  evening  you  can  see 
Polaris  very  well. 

Mr.  Patten — We  intersected  Mr.  Speight's  line  at  about  139 
miles  and  30  chains. 

Mr.  Niven — How  far  to  the  east  ? 

Mr.  Patten — 1  chain  93y2  links. 

Mr.  Fawcett — Could  you  give  any  approximate  cost  per  mile? 

Mr.  Patten — The  line  in  1905  cost  about  $178  per  mile.  Last 
year  it  cost  about  $200  per  mile.  Of  course  a  great  deal  of  the 
time  was  occupied  in  going  and  coming.  Each  Department  paid 
half. 

Mr.  Niven — Where  did  you  say  you  intersected  the  Transcon- 
tinental line? 

Mr.  Patten — About  the  91st  mile  west  of  Abitibi  Lake. 

Mr.  Niven — What  mileage  was  it  on  your  line  where  you  inter- 
sected the  railway  line? 

Mr.  Patten — The  91st  mile.  We  cut  a  very  wide  line,  six 
feet  wide,  on  the  level;  we  took  long  sights,  which  necessitated 
a  wide  line. 

Mr.  Niven — They  started  by  cutting  it  about  two  rods  at  Laka 
Temiscaming,  and  then  they  got  down  to  12  feet,  I  think. 
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A  FEW  REMARKS  RESPECTING  COBALT. 

BY  J.  F.  WHITSON,  O.L.S. 

This  paper  will  be  very  brief,  as  I  merely  wish  to  draw  the 
attention  of  the  members  of  this  Association  to  the  great  necessity 
of  making  more  accurate  surveys  of  mining  locations. 

After  having  spent  several  years  in  the  Surveys  Branch  of  the 
Department  of  Lands,  Forests  and  Mines,  during  which  time  it  has 
fallen  to  my  lot  to  check  over  a  great  many  of  the  mining  surveys 
that  have  been  filed  during  that  time,  and  as  until  the  opening  up 
of  the  Cobalt  mining  section  in  1903  mining  properties  were  not 
considered  of  very  great  value,  consequently  the  surveyors  were 
not  called  upon,  owing  to  the  extra  expense  entailed,  to  make  very 
accurate  or  expensive  surveys.  In  the  survey  of  iron  and  nickel 
mining  locations  it  was  not  considered  of  the  greatest  importance, 
whether  the  bearing  of  the  lines  was  a  few  minutes  to  the  right 
or  to  the  left  of  the  proper  bearing,  as  a  few  inches  or  even  a  few 
feet  mattered  very  little.  Not  so,  however,  in  the  case  of  the  rich 
silver  veins  in  Cobalt,  where  a  vein  two  or  three  inches  in  width  of 
almost  pure  silver  made  in  itself  a  valuable  mine. 

It  is  found  that  the  first  surve3rs  in  the  silver  district,  made 
before  the  township  was  sub-divided  into  lots  and  concessions,  were 
not  as  accurately  made  as  might  have  been.  As  the  lines  laid  down 
on  the  ground  in  the  original  survey  of  a  mining  location  are  the 
true  and  unalterable  lines,  no  matter  whether  the  true  course  as 
found  on  the  ground  agrees  with  the  bearings  and  distances  as 
given  on  the  plan,  the  work  on  the  ground  must  govern. 

Had  the  original  surveys  of  some  of  the  first  locations  laid  out 
at  Cobalt,  covering  the  richest  part  of  the  area,  been  on  a  true 
course,  as  given  on  the  plans  and  field  notes,  three  of  the  richest 
mines  would  not  to-day  be  owned  by  the  companies  or  individuals 
which  now  hold  them.  Very  rich  veins  have  been  found  either 
crossing  or  paralleling  the  division  line  between  the  claims,  veins 
which  are  estimated  to  be  worth  anywhere  between  one  hun- 
dred thousand  dollars  and  a  quarter  of  a  million. 

I  might  also  point  out  that  in  some  instances  the'  surveyors 
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have  been  very  careless  in  the  planting  of  monuments  to  mark  the 
angles  of  the  locations,  and  as  soon  as  the  miner  starts  to  clear  off 
and  burn  the  timber  on  his  claim  these  corner-posts  soon  disappear 
and  numerous  lawsuits  will  result  in  the  establishment  of  these 
location  corners.  In  this  connection  it  has  been  suggested  that  if 
a  mining  claim  is  worth  surveying,  it  would  not  be  out  of  place 
to  expend  a  few  extra  dollars  in  planting  iron  bars  or  permanent 
stone  monuments  to  mark  the  different  angles. 

After  the  Township  of  Coleman  was  sub-divided  and  a  very 
accurate  survey  was  made  of  it,  the  Department  had  great  difficulty 
in  having  proper  surveys  made  of  the  aliquot  parts  of  the  lots, 
as  under  the  Act  a  mining  claim  comprised  the  north-east  one-quar- 
ter of  the  north  one-half,  the  north-west  one-quarter  of  the  north 
one-half,  etc. ;  in  many  instances,  however,  the  lots  are  broken  by 
lakes,  which  form  no  part  of  a  lot,  and  the  difficulty  has  been  to 
make  the  proper  division  of  the  land  area,  as  it  necessitated  a  very 
accurate  survey  of  the  whole  lot,  including  an  extremely  careful 
traverse  of  the  shore  lines  of  the  different  lakes. 

As  other  rich  areas  in  the  vicinity  of  Cobalt  have  been  opened 
up  within  the  last  few  months,  and  are  in  many  respects  as  promis- 
ing as  the  Cobalt  section,  every  care  should  be  taken  by  the  survey- 
ors to  carry  out  the  surveys  with  as  great  precision  as  possible. 
In  one  or  two  instances  in  the  Township  of  Coleman  no  less  than 
seven  different  surveyors  have  been  called  upon  to  establish  or 
verify  the  outlines  of  a  rich  claim. 

These  are  the  only  remarks  I  wish  to  make  in  connection  with 
the  surveys  of  mining  locations  or  claims.  I  will  make,  however, 
a  few  remarks  as  to  what  has  been  done  in  Cobalt  since  the  first 
discovery  was  made  in  the  fall  of  1903. 

To-day  there  are  no  less  than  from  thirty  to  forty  producing 
mines  within  an  hour's  drive  of 'the  Town  of  Cobalt,  and  over  one 
hundred  mines  which  are  being  developed  in  this  small  area.  Up 
to  the  present  over  six  million  dollars  of  ore  has  been  shipped  from 
the  camp,  and  there  is  at  least  two  million  dollars'  worth  stored 
ready  for  shipping  at  the  present  time.  At  fifteen  of  the  most 
promising  mines  no  less  than  twenty-five  million  dollars'  worth  of 
ore  has  been  blocked  out.  In  one  property  alone  nearly  ten  million 
dollars'  worth  has  been  blocked  out  above  the  100  foot  level. 

As  several  of  the  mines  which  have  not  shipped  much  ore  have 
had  machinery  installed  within  the  last  six  months,  it  is  expected 
during  the  coming  summer  that  a  very  great  deal  of  ore  will  be 
shipped. 

The  ore  shipped  from  Cobalt  is  extremely  rich  in  not  only 
silver,  but  cobalt,  nickel  and  arsenic.    One  car  of  ore  shipped  from 
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the  LaRose  Mine  is  reported  to  have  netted  nearly  $98,000,  or 
twenty-three  tons,  after  having  paid  all  expenses  in  connection 
with  the  mining  and  shipping.  Another  car  of  thirty  tons  was 
valued  at  $120,000.  It  is  not  unusual  for  carloads  of  ore  to  net 
from  $50,000  to  $75,000.  The  expense  of  taking  out  this  ore  is  not 
very  great,  as  up  to  date  the  operations  have  been  within  two  hun- 
dred feet  of  the  surface.  Very  large  nuggets  or  slabs  of  almost 
pure  silver  have  been  found  in  the  camp.  The  largest  nugget 
from  one  of  the  Nipissing  veins  weighed  half  a  ton.  Several  nug- 
gets or  slabs  from  the  same  property  have  been  taken  which  run 
from  twenty-five  to  one  hundred  and  fifty  pounds  in  weight,  and 
from  several  of  the  other  properties  nuggets  or  slabs  of  silver  have 
been  taken  out  running  from  twenty-five  to  two  hundred  and  fifty 
pounds.  Two  boulders  found  on  the  Giant  mining  property 
weighed  together  nearly  five  -hundred  pounds.  The  largest  indi- 
vidual vein  in  the  camp  so  far  is  seven  hundred  feet  in  length. 

A  sample  taken  from  the  Trethewey  Mine  weighing  seventy- 
nine  pounds,  assayed  as  follows: 

Per  cent. 


Silver    66.67 

Cobalt    2.15 

Nickel  41 

Iron    1.60 

Arsenic    7.03 

Antimony    9.67 

Sulphur   22 

Calcium  carbonate    6.72 

Magnesium  carbonate    1.23 

Insoluble    3.29 


The  value  of  the  silver  in  this  seventy-nine  pound  sample,  at 
sixty-four  cents  an  ounce  Troy,  the  present  market  price,  is  $491.55. 

Three  tons  of  ore  sampled  from  one  of  the  Nipissing  proper- 
ties ran  as  follows: 


Containing  by  Assay.  Value,  per  ton. 

Silver,  7.944  %,  3,089  oz.,  per  ton  at  54c.  .  $1,668  06 

Cobalt,  8.93  %,  178.6  lbs.,  at  65c   116  09 

Nickel,  15.67  %,  313.4  lbs.,  at  15c   47  01 

Arsenic,  39.56%,  791.2  lbs.,  at  lc  ...  7  91 


Total,  per  ton    $1,839  07 


There  are  about  three  tons  in  the  sample.  .  $5,517  21 

One  assignment  of  ore  from  the  LaRose  property  assayed  as 
follows : 

(9) 
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Per  cent. 


Silver  .  . . 
Sulphur  . 
Antimony 
Iron  .... 
Arsenic  .  . 


57.40 
15.94 
7.92 
3.88 
.52 


Another  sample  from  the  camp  assayed  as  follows : 


Per  cent. 


Nickel  . 
Cobalt  . 
Silver  . 
Sulphur 

Arsenic 


23.24 
4.11 
2.78 
2.18 

67.17 


Antimony 


none 


Total 


99  48 


To  the  west  of  Cobalt  about  thirty  miles,  and  extending  north- 
westerly up  the  Montreal  River  for  a  distance  of  over  forty  miles, 
some  very  promising  silver  and  cobalt  properties  have  been  staked 
out  since  the  1st  of  January,  1907.  No  less  than  1,300  claims  have 
been  staked  out  during  the  last  few  months.  On  several  of  these 
claims  native  silver  has  been  found  in  considerable  quantities.  The 
formation  is  reported  to  be  similar  to  that  in  the  vicinity  of  Cobalt, 
and  while  up  to  the  present  time  little  or  no  development  work  has 
been  done  excepting  on  two  or  three  claims,  the  surface  indications 
would  lead  one  to  suppose  that  there  is  every  likelihood  of  the 
Montreal  River  district,  extending  from  the  Township  of  James 
in  a  southerly  direction  to  Lady  Evelyn  Lake,  turning  out  to  be 
a  great  silver  area. 


The  President — That  is  a  most  interesting  communication  Mr. 
Whitson  has  made  to  us.  The  points  he  has  made  about  the  survey 
are  very  apropos. 

I  see  before  me  a  memorandum  or  tariff  for  services.  Now 
i  mentioned  in  my  address  the  position  I  think  the  Association 
should  assume  before  the  public.  The  surveyors  do  not  recognize 
themselves  sufficiently  as  professional  men.  Some  still  consider 
they  are  skilled  woodsmen,  and  a  little  better  than  the  man  that 
digs  the  drain  for  which  they  are  the  engineer.  Now  this  tariff, 
if  you  will  permit  me  to  use  the  word,  is  ridiculous.    It  starts  off 
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at  $8  a  day  when  it  should  be  at  the  very  least  $10.  Description, 
$1.  Now,  what  does  a  description  mean?  A  man  buys  some  pro- 
perty and  he  wants  a  description  for  his  deed.  Now,  what  does 
the  thing  simmer  down  to?  He  holds  his  whole  title  by  whal 
the  surveyor  charges  one  dollar  for.  The  lawyer's  work  is  prac- 
tically nil  compared  to  the  description.  That  is  the  vital  thing 
in  the  whole  deed,  and  you  value  yourselves  at  one  dollar  to  give 
the  man  a  title  to  $20,000  or  $5,000,  or  whatever  the  value  of  the 
property  may  be.  Your  contribution  to  that  you  charge  one  dollar 
for.  Could  there  be  anything  more  ridiculous  than  one  dollar  for 
the  description?  Just  think  of  it!  "What  is  a  deed,  what  does  it 
mean?  It  is  the  thing  the  man  holds  by,  and  the  other  portions 
of  the  deed  are  only  secondary.  It  is  on  your  description  they 
hold  the  property — and  you  charge  one  dollar!  It  is  ridiculous. 
You  say  it  is  an  ordinary  description.  It  is  an  ordinary  man  that 
will  put  his  hand  upon  the  paper  and  make  the  home  of  a  man 
secure,  where  he  can  sleep  peacefully,  and  only  charge  one  dollar. 

Surveyors  are  professional  men.  Here  are  two  brothers.  One 
goes  to  the  School  of  Science  and  serves  his  term,  and  afterwards 
serves  another  year,  or  several  years,  with  a  surveyor,  and  he  is  a 
professional  man.  His  brother  goes  to  Osgoode  Hall  to  become  a 
barrister,  and  what  is  the  difference?  I  see  the  assistant  surveyor 
is  put  down  at  $2.  I  think  you  pay  $2  for  your  laborers  on 
the  street.  You  don't  value  yourselves.  Make  yourselves  cheap 
and  people  will  take  you  to  be  cheap.,  Make  people  to  understand 
you  are  professional  men,  and  the  property  they  own  they  have 
tc  thank  you  for,  and  that  their  title  is  good.  Make  a  proper 
description  for  them  and  charge  them  for  it. 

Mr.  Jones — With  reference  to  the  charge  for  description. 
I  have  found  a  discrepancy  between  the  charge  of  the  surveyor 
and  the  solicitor  in  making  out  the  deed.  As  a  rule,  the  solicitor 
doesn't  come  to  the  surveyor  unless  it  is  some  crotchety  descrip- 
tion that  he  cannot  make  out  himself,  and  in  that  case  he  comes 
to  the  surveyor  to  have  the  description  made  out,  and  the  surveyor 
then  charges  not  less  than  one  dollar.  The  solicitor  then  copies 
it  into  the  deed  and  charges  anywhere  from  three  to  five  dollar^ 
for  copying  it  in  the  deed,  whereas  the  man  who  really  does  the 
work  and  makes  it  out  gets  the  dollar.  That  seems  to  me  rather 
absurd,  and  there  should  be  a  little  more  equalization  of  the  fees. 
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[This  Association  is  not  responsible  as  a  body  for  the  opinions  ex- 
pressed in  its  Papers  by  Authors.] 

DESCRIPTIONS  OF  PROPERTIES. 

BY  A.  J.  VAN  NOSTRAND,  O.L.S.,  TORONTO. 

This  subject  has  been  from  time  to  time  written  up  and  dis- 
cussed by  members  of  this  Association  during  the  past  twenty 
years  and  yet  the  interest  holds.  Conditions  are  changing  and 
new  views  arising  to  such  an  extent  that  we  may  regard  "Descrip- 
tions" as  a  perpetual  theme  for  study  and  thought  for  ourselves 
and  our  successors  yet  unborn.  We  may  also  put  it  down  as  a  cer- 
tainty that  those  successors,  when  attempting  to  follow  out  descrip- 
tions, prepared  by  us  under  the  impression  that  they  describe 
precisely  the  lands  intended  to  be  conveyed,  will  find  quite  as  many 
faults,  real  or  imaginary,  as  do  we  when  endeavoring  to  locate 
the  limits  of  parcels  intended  to  be  described  in. the  instruments, 
of  a  century  ago. 

The  foregoing  assumption  notwithstanding,  it  remains  the 
duty  of  every  member  of  this  Association  who  is  engaged  in  land 
surveying  to  improve  himself  in  this  department  to, the  best  of  his 
ability  and  opportunity  and  thus  support  the  claim,  made  long 
ago  by  ourselves,  that  the  Land  Surveyor  is,  or  should  be,  the  high- 
est authority  on  descriptions. 

To  accomplish  this  it  is  not  merely  necessary  for  him  to  have 
command  of  language  sufficient  for  the  expression  of  his  ideas 
upon  the  matter  in  hand,  but  to  see  to  it  that  the  ideas  include  a 
knowledge  of  the  legal  weight  and  interpretation  of  the  expres- 
sions made  use  of  in  descriptions. 

With  regard  to  the  use  of  language  it  is  gratifying  'to  know 
that  steps  have  been  taken  to  ensure  that  every  aspirant  upon  ap- 
proaching the  portals  of  our  profession  shall  demonstrate  to  the 
Board  of  Examiners  that  he  has  been  well  grounded  in  the  knowl- 
edge of  his  mother  tongue,  a  precaution  quite  ignored  when  we  of 
the  older  generation  were  admitted. 

Against  the  claim  referred  to,  it  is  frequently  urged,  and  we 
fear  with  substantial  grounds,  that  Land  Surveyors  are,  in  many 
instance*,  less  careful  of  the  accuracy  of  descriptions  prepared  by 
them  than  of  the  precision  of  the  field  work  which  gives  them  the 
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data  from  which  are  drawn  the  enduring  lines  which  when  incor- 
porated in  a  conveyance  either  make  or  mar  the  title  to  the  land 
involved.  ,Now,  while  surveys  should,  of  course,  be  performed 
with  all  possible  skill  and  accuracy,  it  is  often  possible  to  80  con- 
struct a  description  as  to  secure  the  interested  parties  against  in- 
accuracies which  may  have  occurred  in  the  work  on  the  ground. 

A  comparison  of  the  more  ancient  forms  of  phraseology  with 
those  now  generally  in  use  shows  us  that  there  have  been  many 
changes,  nearly  all  of  which  are  in  the  direction  of  reducing  the 
length  of  a  description  by  the  omission  of  synonymous  terms  and 
expressions  and  the  lopping  off  of  phrases,  the  purpose  of  which 
is,  like  that  of  the  vermiform  appendix  in  the  human  anatomy, 
undiscovered.  There  still  remain,  however,  certain  expressions,  the 
import  of  which  the  writer  is  free  to  confess  he  finds  difficult  in 
explaining  to  pupils  who  desire  to  know  all  that  can  be  learned 
of  descriptions  before  placing  themselves  in  the  hands  of  the 
Board  of  Examiners.  The  standard  answer  to  enquiries  under  this 
head  has,  so  far,  been  that  the  expressions  are  "common  to  all 
normal  descriptions  and  their  omission  might  lead  to  trouble." 
Some'  of  these  .queries  are  as  follows:  What  does  "All  and  singu- 
lar" mean?  "Parcel  or  tract."  Is  every  piece  of  land  so  indefinite 
as  to  be  equally  liable  to  be  one  or  ,the  other  and  thus  render 
necessary  the  use  of  both  terms?  "Land  and  premises."  Is^the 
word  premises  always  necessary?  "Situate,  lying  and  being." 
Isn 't  that  tautology  ?  ' '  Containing  by  admeasurement. ' '  Are  not 
many  parcels  bought,  sold,  described  and  conveyed  without  any 
"admeasuring"  process  when  breaking  bulk?  "That  is  to  say." 
Why  not  amputate  that  appendix?  To  be  brief,  while  one  does 
not  like  to  pose  as  an  iconoclast,  does  it  not  seem  reasonable  that,  in 
view  of  the  fact  that  descriptions  are  usually  paid  for  by  the  par- 
eel  and  that  the  age  is  constantly  growing  more  strenuous,  a  Spec- 
ial Committee  on  Phraseology  would  have  it  in  their  power  to  ad- 
vance the  interests  of  our  members  and  confer  a  marked  benefit 
upon  the  laity. 

Be  that  as  it  may  we  are  constrained  to  deal  with  existing  con- 
ditions ,and  derive  what  profit  we  may  from  an  interchange  of 
ideas  on  the  various  kinds  of  descriptions  which  come  into  the  field 
of  the  average  practitioner. 

Amongst  the  many  distinct  classes  of  descriptions  met  with  we 
select  a  few  varieties  and  leave  the  remainder  for  those  more  fa- 
miliar with  them.  fc 

CITY  PROPERTIES. 

Under  this  head  an  experience  of  more  than  twenty  years  has 
taught  the  writer  that  when,  at  the  end  of  the  first  two  years,  he 
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thought  he  had  learned  it  all,  he  was,  as  a  matter  of  fact,  just  get- 
ting nicely  into  the  kindergarten  and,  each  succeeding  year  serves 
only  to  place  perfection  about  a  decade  more  remote. 

References  to  the  letter  book  copies  of  a  few  years  ago  show 
failures  which  should  not  have  .occurred  and  no  doubt  the  copies 
of  work  done  at  the  present  moment  will  some  day  disclose  other 
deficiencies,  but  a  few  specimens  are  here  presented  for  the  pur- 
pose of  honest  criticism.  It  is,  however,  stipulated,  that  allowance 
be  made  for  the  fact  that  the  dimensions  of  the  cloth  have  a  bear- 
ing upon  the  cutting  of  the  coat,  and  many  descriptions  are  made 
technically  incorrect  for  the  purpose  of  conforming  to  (a)  the 
available  data  and  (b)  the  necessity  to  interfere  as  little  as  possi- 
ble with  the  previous  chain  of  title. 

Case  1. 

A  semi-detached  dwelling  house  and  premises  having  a  joint 
right  of  way  for  side  entrance. 

ABBOTT  AVENUE. 

West  House  of  Pair. 

All  and  singular,  that  certain  parcel  or  tract  of  land  and 
premises  situate,  lying  and  being  in  the  City  of  Toronto,  in  the 
County  of  York,  and  Province  of  Ontario,  being  composed  of  parts 
of  Lots  numbers  53  and  54  according  to  a  jplan  filed  as  number 
1156  in  the  Registry  Office  for  the  Western  Division  of  the  said 
city,  and  which  said  parcel  is  more  particularly  described  as  fol- 
lows : 

Commencing  at  a  point  in  the  southerly  limit  of  Abbott  (for- 
merly called  Birtle)  Avenue,  distant  forty-two  feet  and  six  inches 
(42'  6")  measured  easterly  thereon  from  the  westerly  limit  of  said 
Lot  54,  the  said  point  being  in  a  line  drawn  parallel  to  the  limit 
between  the  said  lots  from  the  northern  extremity  of  the  center 
line  of  partition  wall  between  the  semi-detached  dwelling  houses 
composing  the  pair  standing  in  1906  upon  said  Lot  53  and  the 
adjacent  parts  of  Lots  Number  52  and  54  according  to  the  said 
plan:  Thence  southerly  to  and  along  the  said  centre  line  of  wall 
and  continuing  thence  southerly  parallel  to  the  limit  between  said 
Lots  52  and  53,  in  all,  a  distance  of  one  hundred  and  twenty-six 
feet  (126')  to  a  point  in  the  southerly  limit  of  said  Lot  53.  which 
point  is  distant  forty-two  feet  and  three  and  one-quarter  inches 
(42'  314")  measured  easterly  from  the  south-westerly  angle  of  said 
Lot  Number  54.  Thence  westerly,  along  the  southerly  limits  of 
said  Lots  53  and  54  twenty  feet  and  six  inches  (20'  6").  Thence 
northerly,  to  and  along  the  centre  line  of  the  space  between  the 
more  westerly  one  of  the  said  dwelling  houses  and  the  next  dwell- 
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ing  house  to  the  west  thereof,  and  continuing  thence  northerly, 
parallel  to  the  limit  between  said  Lots  52  and  53,  in  all,  a  distance 
of  one  hundred  and  twenty-six  feet,  to  the  southerly  limit  of  Ab- 
bott Avenue  aforesaid;  thence  easterly,  along  the  last  mentioned 
limit,  twenty  feet  and  six  inches  (20'  6"),  more  or  less,  to  the 
place  of  beginning. 

Together  with  a  right  of  way,  at  all  times,  in  common  with 
others  entitled  thereto,  over,  along  and  upon  a  strip  of  land  one 
foot  and  six  inches  (T  6")  in  width  immediately  adjoining  the 
westerly  limit  of  the  hereinbefore  described  parcel  and  extending 
southerly  from  the  said  limit  of  Abbott  Avenue  to  the  depth  of 
fifty-seven  feet  (57'). 

And  reserving  a  right  of  way,  at  all  times,  for  all  persons 
entitled  thereto,  over,  along  and  upon  the  westerly  one  foot  and 
six  inches  (1'  6")  of  the  northerly  fifty-seven  feet  (57')  of  the 
said  hereinbefore  described  parcel. 

Case  II. 
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Centre  House. 

All  and  singular,  that  certain  parcel  or  tract  of  land  and 
premises,  situate,  lying  and  being  in  the  City  of  Toronto,  in  the 
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County  of  York,  and  Province  of  Ontario,  being  composed  of 
parts  of  Lots  Numbers  100  and  101  according  to  a  plan  filed  as 
Number  188  in  the  Registry  Office  for  the  said  county,  and  now 
in  the  Registry  Office  for  the  Eastern  Division  of  the  City  of  To- 
ronto aforesaid;  and,  which  said  parcel  is  more  particularly  de- 
scribed as  follows : 

Commencing  at  a  point  in  the  westerly  limit  of  Broadview 
Avenue  (formerly  called  Don  Mills  Road)  distant  seventeen  feet 
and  four  and  one  quarter  inches  (17'  41/4")  measured  northerly 
thereon  from  the  southerly  limit  of  said  Lot  Number  100,  the 
said  point  being  in  the  easterly  production  of  the  centre  line  of  the 
covered  passage  way  between  the  dwelling  houses  standing  in 
1906  upon  said  Lot  Number  100  and  the  adjacent  part  of  Lot  101 ; 
thence  westerly,  to  and  along  the  said  centre  line  of  passage  way 
being  immediately  under  the  centre  line  of  partition  wall  between 
the  upper  stories  of  the  said  dwelling  houses,  and  continuing  to 
and  along  the  line  of  fence  dividing  the  rear  premises  of  the 
aforesaid  dwelling  houses,  in  all,  a  distance  of  eighty-six  feet 
(86')  more  or  less,  to  the  easterly  limit  of  a  lane  in  rear  of  the 
said  lots.  Thence  northerly  along  the  said  limit  of  lane  sixteen 
feet  and  six  and  a  half  inches  (16'  61/2//)  to  the  line  of  a  fence 
dividing  the  rear  premises  of  the  more  northerly  one  of  the 
said  dwelling  houses  and  the  next  dwelling  house  to  the  north 
thereof :  thence  easterly  along  the  last  mentioned  line  of  fence,  to 
and  along  the  said  line  of  partition  wall  between  the  dwelling 
houses  last  mentioned  and  along  the  easterly  production  of  the 
same,  in  all,  a  distance  of  eighty-six  feet  (86')  to  the  westerly 
limit  of  Broadview  Avenue  aforesaid.  Thence  southerly,  along 
the  last  mentioned  limit  sixteen  feet  and  eight  and  one-quarter 
inches  (16'  S1/^")  more  or  less,  to  the  place  of  beginning. 

Together  with  a  right  of  way,  at  all  times,  in  common  with 
others  entitled  thereto,  over,  along  and  upon  a  strip  of  land  one 
foot  and  two  inches  (1'  2")  in  width,  immediately  adjoining  the 
southerly  limit  of  the  hereinbefore  parcel  and  extending  westerly 
from  the  said  limit  of  Broadview  Avenue  to  a  depth  of  fortv-four 
feet  (44'). 

And  reserving  a  right  of  way  at  all  times,  (for  all  persons  en- 
titled thereto,  over,  along  and  upon  the  easterly  forty-four  feet 
(44')  of  the  southerly  one  foot  and  two  inches  (1'  2")  of  the  said 
hereinbefore  described  parcel. 

Such  rights  of  way  being  limited  to  the  height  of  nine  feet 
(9')  from  the  surface  of  the  ground. 
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Case  III. 

REGENT  STREET. 

All  and  singular,  that  certain  parcel  or  tract  of  land  and 
premises  situate,  lying  and  being  in  the  City  of  Toronto,  in  the 
County  of  York,  and  Province  of  Ontario,  being  composed  of  parts 
of  Lots  Numbers  4  and  5  according  to  a  plan  filed  in  the  Registry 
Office  for  the  said  city  as  Number  22K,  and  which  said  parcel  is 
more  particularly  described  as  follows : 

Commencing  at  a  point  in  the  westerly  limit  of  Regent  Street, 
distant  twenty-five  feet  (25')  measured  northerly  thereon  from 
the  southerly  limit  of  said  Lot.  Number  4;  thence  westerly  and 
parallel  to  the  said  southerly  limit  one  hundred  and  twenty  feet 
(120')  to  the  easterly  limit  of  a  lane  in  rear  of  the  said  lots; 
thence  northerly,  along  the  said  limit  of  lane  fifty  feet  and  one 
inch  (50'  1"),  more  or  less,  to  the  southerly  limit  of  the  north- 
erly twenty-five  feet  of  said  Lot  Number  5;  thence  easterly, 
along  the  last  mentioned  limit  one  hundred  and  twenty  feet  (120') 
to  the  westerly  limit  of  Regent  Street  aforesaid;  thence  southerly 
along  the  said  limit  of  Regent  Street,  fifty  feet  and  one  inch 
(50'  1"),  more  or  less,  to  the  place  of  beginning. 

This  is  a  very  simple  form  of  description,  and  one  which  if 
not  used  advisedly  leads  to  trouble,  as  the  average  conveyancer 
pins  his  faith  to  the  registered  plan  and  neglects  to  provide  for 
coincidence  with  the  limits  of  lands  adjoining. 

Case  IV. 

WELLINGTON  STREET  WEST. 

All  and  singular  that  certain  parcel  or  tract  of  land  and 
premises  situate,  lying  and  being  in  the  City  of  Toronto,  in  the 
County  of  York,  and  Province  of  Ontario,  being  composed  of  part 
of  Town  Lot  Number  6  on  the  south  side  of  Wellington  Street 
West  (formerly  called  Market  Street),  and  which  said  parcel" is 
more  particularly  described  as  follows : 

Commencing  at  a  point  in  the  southerly  limit  i  of  Wellington 
street  aforesaid,  distant  three  hundred  feet  and  five  and  a  half 
inches  (300'  5%"),  more  or  less,  measured  westerly  thereon  from 
the  westerly  limit  of  Bay  Street,  the  said  point  being  distant  also 
thirty- two  feet  (32')  westerly  from  the  westerly  face  of  the  west- 
erly brick  and  concrete  Wall  of  the  building  owned  and  occupied 
in  1906  by  Goulding  &  Sons;  thence  southerly  and  parallel  to 
the  said  westerly  face  of  wall  two  hundred  and  two  feet  and  two 
inches  (202'  2")  to  the  northerly  limit  of  Piper  Street,  as  estab- 
lished by  City  By-law  Number  3925 ;  thence  westerly,  along  the 
said  northerly  Nlimit  eighty-one  feet  (81')  ;  thence  northerly  and 
parallel  to  the  said  westerly  face  of  wall  two  hundred  feet  and  six 
inches  (200'  6")  to  the  southerly  limit  of  Wellington  Street  afore- 
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said;  thence  easterly  along  the  last  mentioned  limit  eighty-one 
feet  (81')  to  the  place  of  beginning. 

Subject  to  the  right  of  the  owners  and  occupiers,  from  time 
to  time,  of  the  lands  lying  immediately  to  the  west  of  the  herein- 
before described  parcel,  to  have  and  maintain,  free  from  obstruc- 
tions and  open  for  the  purpose  of  a  light  well,  all  that  part  of  the 
westerly  ten  feet  (10')  of  the  said  hereinbefore  described  parcel 
lying  south  of  a  line  drawn  parallel  to  the  said  limit  of  Welling- 
ton Street  and  distant  fifty  feet  (50')  southerly  therefrom  and 
lying  also  north  of  a  line  drawn  parallel  to  the  said  limit  of  Piper 
Street  and  distant  fifty  feet  (50')  northerly  therefrom. 

,  Case  V. 

55  EMMETT  AVENUE. 

Reservation  for  Eave  Projection. 

' '  Reserving  therefrom  the  right  to  the  owner  or  owners  from 
time  to  time,  of  the.  dwelling  house  on  the  land  adjoining  the  east- 
erly limit  of  the  said  parcel,  to  maintain  in  its  present  position, 
being  1st  June,  1906,  the  westerly  eaves  of  the  said  dwelling  house, 
the  said  eaves  having  a  breadth  of  one  foot  and  six  inches  (1'  6") 
more  or  less,  by  a  length  of  thirty-six  feet  and  four  inches,  begin- 
ning at  the  distance  of  thirteen  feet  (13')  southerly  from  the  said 
limit  of  Emmett  Avenue,  and  running v thence  southerly."  1 

As  previously  intimated,  it  is  not  claimed  that  any  of  these 
descriptions  are  faultless  or  even  approach  perfection,  and  the 
writer  will  feel  grateful  for  criticism  leading  to  improvement,  but 
a  few  words  on  Construction  may  not  be  out  of  place.  Many 
Surveyors  reverse  the  order  of  course  and  distance,  thus,  "thence 
one  hundred  and  twenty  feet  (120')  on  a  course  north  seventy- 
four  degrees  (74°)  east."  While  not  material,  it  seems  reason- 
able to  state  the  direction  one  intends  to  go  before  specifying  the 
distance  gone.  '  As  to  courses,  some  authorities  recommend  their 
avoidance  wherever  possible.  This  does  not  seem  to  be  necessary, 
as  courses  when  not  astronomical,  should  at  least  indicate  the  rela- 
tion of  all  lines  within  the  description  one  to  another,  and  if  the 
Surveyor  has  carefully  measured  an  angle,  why  not  give  his  client 
the  benefit  of  the  information  as  to  what  that  angle  is? 

At  the  suggestion  of  the  Master  of  Titles,  Surveyors  in  To- 
ronto and  vicinity  when  making  use  of  bearings  usually  indicate 
the  governing  lines  for  the  same,  as  that  makes  it  clear  that,  while 
these  bearings  are  not  necessarily  astronomical,  they  do  indicate 
the  relation  of  the  courses  of  the  several  lines  mentioned. 

Years  ago  the  repeated  calculation  of  courses  aroused  in  my 
office  a  feeling  that  these  repetitions  could  be  avoided,  and  a  table 
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was  compiled  which  gives  the  inclination  of  lines  to  each  other  for 
every  inch  of  perpendicular  from  1  to  24,  and  for  length  of  from 
50'  to  200'.  A  copy  of  this  table  is  submitted,  and  a  little  prac- 
tice will  enable  anyone  to  use  it  without  risk,  not  only  for  the  ter- 
ritory covered  by  the  table  itself,  but  for  parts  oi  multiples  of 
the  same. 

We  believe  that  technical  accuracy  may  sometimes  be  disre- 
garded in  the  interests  of  practical  advantage,  and  the  principle  is 
sometimes  applied  in  describing  properties  where  existing  bound- 
aries are  intended  to  govern,  no  matter  how  irregular.  Take,  for 
instance,  the  division  line  between  two  parties  owning  a  pair  of 
semi-detached  dwelling  houses.  It  frequently  happens  that  the 
party  wall  is  not  parallel  to  the  other  side' boundary,  nor  does  the 
fence  line  between  the  rear  premises  run  on  a  course  similar  to 
either  of  the  other-courses.  At  the  same  time,  the  purchaser  and 
vendor  expect  the  bent  line  to  become  the  boundary.  Should  a  fire 
occur  and  the  existing  boundaries  be  entirely  swept  away,  it  -is 
usually  in  the  interest  of  the  owners  of  both  parts  that  the  line  for 
the  new  building  should  be  a  straight  one,  and  therefore  we  believe 
that  in  some  cases  a  description  following  along  the  centre  line  of 
partition  wall  and  along  the  existing  fence  between  the  rear  prem- 
ises, without  indicating  courses,  is  admissable  so  long  as  the  front 
and  rear  extremities  of  the  division  line  are  carefully  located  with 
regard  to  lot  lines.  This  view  would  doubtless  be  considered  rank 
heresy  by  theorists,  but.  the  practical  Surveyor  and  practical 
owner  usually  agree  that  it  is  better  for  all  concerned  to  provide 
for  contingencies  in  that  way. 

The  question  as  to  party  walls  has  been  so  thoroughly  dealt 
with  in  previous  papers  before  this  Association  that  slight  refer- 
ence only  willjserve  at  this  time.  A  very  usual  form  of  descrip- 
tion follows  the  centre  line  of  partition  wall  and  thus  conveys  the 
fee  up  to  that  fixed  line,  but  in  only  rare  instances  is  any  pro- 
vision made  that  the  owner  of  each  of  the  adjoining  houses  is  en- 
titled to  the  undisturbed  use  of  that  part  of  the  partition  wall  not 
included  within  his  property. 

"More  or  less"  is  £  much  discussed  expression  and  the  aver- 
age conveyancer  abuses  it,  while  even  careful  Surveyors  are  some- 
times guilty  of  sins  of  omission  and  commission  in  respect  of  it. 
The  courts'  have  settled  that 'distances  to  fixed  visible  boundaries 
or  limits  that  can  with  accuracy  be  determined  become  "more  or 
less"  even  without  the  use  of  the  actual  words.  This  being  the 
ease,  the  writer  frequently  omits  the  words  when  he  is  satisfied 
as  to  the  actual  distance,  as  a  description  presents  to  the  layman 
a  much  more  definite  appearance  and  is  not  weakened  by  such 
omission.  • 
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[This  Association  is  not  responsible  as  a  body  for  the  opinions  ex- 
pressed in  its  Papers  by  Authors.] 

SURVEYORS  AND  THE  LABOR  QUESTION. 

BY  J.  M'CORMACK  WATSON,  ORILLIA. 

While  not  feeling  equal  to  the  task  of  writing  a  paper  that 
would  be  worthy  of  a  place  in  the  published  report  of  the  Asso- 
ciation, I  would  like  to  draw  attention  to  the  conditions  which  at 
present  obtain  in  relation  to  contract  surveys,  in  the  hope  that 
discussion  on  the  subject  may  suggest  some  remedy. 

Of  paramount  importance  in  this  regard  is  the  labor 
problem,  and  in  this  the  surveyor,  whose  work  is  usually  far 
from  a  base  of  supply  of  either  men  or  provisions,  occupies  a 
peculiarly  disadvantageous  position,  and  is  indeed  practically  at 
the  mercy  of  his  men.  It  is  a  well-known  fact  that  to  carry  out 
surveys  in^the  northern  parts  of  the  Province  with  the  greatest 
economy  and  safety,  and  with  the  smallest  risk  of  failure,  only 
seasoned  bushmen  should  be  employed,  men  capable  of  traversing 
the  long  and  more  or  less  dangerous  water  routes  leading  to  the 
locality  in  which  the  work  is  situate,  and  having  sufficient  intelli- 
gence and  experience  in  line  work  to  be  able  to  appreciate  the 
difference  between  cutting  a  survey  line  and  a  wagon  road.  Owing 
to  the  great  demand,  due  to  rapid  development  along  various  lines 
requiring  their  services,  this  class  of  men  is  becoming  yearly  more 
difficult  to  obtain,  and  when  obtained  at  a  yearly  increasing  wage, 
are  more  difficult  still  to  keep,  as  knowing  the  importance  of  their 
services  and  the  advantage  they  hold  over  an  employer  in  a 
remote  district,  their  demands  are  often  impudent  and  unreason- 
able, taking  no  account  of  the  terms  on  which  they  were  originally 
engaged,  but  using  their  present  position  to  the  full  limit  of  ad- 
vantage. I  do  not  mean,  of  course,  to  state  that  all  men  of  the 
class  referred  to  are  of  this  make-up,  but  one  or  two  of  the  extreme 
type  will  usually  find  a  place  on  a  party,  and  being  expert  agi- 
tators, soon  have  things  in  a  disorganized  state ;  and  should  there 
be  one  or  two  others  who  have  sufficient  moral  courage  to  stand 
out,  they  stand  alone  and  do  not  at  all  interfere  with  the  agitators' 
game,  who  has  effectually  tied  up  the  work. 

.  Flowing  directly  or  indirectly  from  causes  of  the  above  na- 
ture, we  have  suffered  a  financial  loss  during  the  past  two  sea- 
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sons  exceeding  three  thousand  dollars,  have  been  exposed  to  the 
rigors  of  a  winter  snowshoe  trip  of  more  than  two  hundred 
miles,  when  the  travelling  conditions  were  almost  at  the  limit  of 
badness,  and  it  was  easier  to  pack  the  outfit  on  a  tump  line  than 
to  attempt  to  haul  it  on  a  toboggan,  with  the  attendant  evils  of 
frozen  feet  for  some  of  the  men  leading  to  amputations  and  threat- 
ened lawsuits  for  recovery  of  damages ;  canoes  and  camp  outfit, 
which  it  was  impossible  to  transport  on  a  winter  trip,  left  in  the 
woods ;  a  complete  camp  outfit  and  instruments  destroyed  by  fire, 
and  a  large  cache  of  provisions,  upon  which  much  labor  had  been 
spent  in  transport,  carried  away  by  bears.  Against  these  things, 
due  almost  entirely  to  prostituted  labor  conditions,  we  are  practi- 
cally without  a  remedy,  as  we  have  found  that  no  matter  how 
carefully  a  contract  may  be  drawn  and  executed,  the  laborer  seek- 
ing to  recover  wages  is  invariably  favored  by  the  courts,  and  sel- 
dom has  difficulty  in  obtaining  a  judgment  favorable  to  his  case, 
however  flagrantly  he  may  have  violated  his  contract.  Still  further 
loss  than  that  mentioned  above  would  have  resulted  but  for  the 
'  precautions  taken  at  the  outset  of  carrying  a  supply  of  provisions 
largely  in  excess  of  what  should  have  been  required  in  carrying 
out  the  work,  thus  obviating  the  necessity  of  making  additional 
trips  for  supplies. 

Now,  sir,  the  question  I  would  like  to  hear  discussed  is  whether 
surveyors,  owing  to  the  peculiar  and  important  nature  of  their 
work  and  the  unusual  conditions  under  which  they  are  compelled 
to  operate,  are  entitled  to  special  protection  in  labor  matters ; 
and  whether  legislation  along  this  line  could  be  made  practical 
and  effective,  or  must  we  resort  to  the  alternative  of  making  a  re- 
quest for  higher  rates  on  contract  surveys  to  enable  us  to  cope 
with  the  present  situation  and  relieve  us  from  the  chagrin  of 
finding  at  the  end  of  a  season  of  hard  work,  the  balance  staring  at 
us  from  the  wrong  side  of  the  ledger? 


Discussion. 

The  President — You  have  heard  this  paper,  gentlemen.  It 
opens  up  a  question  I  think  that  all  of  us  who  have  been  out  on 
the  field  have  been  confronted  with.  Personally,  I  am  sure  that 
no  legislation  can  be  made  to  cover  the  case.  It  will  always  remain, 
I  think,  with  the  surveyor's  judgment.  In  1880  or  1881  something 
of  this  sort  occurred  with  some  of  the  surveying  parties  in  the 
West.    They  had  trouble  with  the  men,  and  the  Department  of 
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the  Interior  had  forms  printed  for  engaging  the  men,  and  the 
men  had  to  sign  these  before  witnesses  and  all  that  sort  of  thing. 
I  don't  think  I  ever  had  any  signed  myself  by  any  of  my  men, 
but  it  was  undoubtedly  more  or  less  of  a  deterrent  to  the  men. 
They  knew  they  had  signed  something,  and  that  on  the  Strength 
of  that  they  were  liable  to  prosecution.  They  were  liable  without 
that,  of  course,  but  they  felt  that  something  had  been  signed,  and 
the  surveyor  had  a  better  hold  on  them  than  otherwise ;  but  in  the 
long  run  it  is  altogether  a  matter  of  the  surveyor  using^  his  own 
judgment  in  selecting  his  men  in  the  first  place,  and  in  handling 
them  when  they  are  under  canvas.  I  don't  think  the  Government 
will  make  special  laws  for  surveyors  for  protecting  them  from  the 
men;  in  fact,  I  don't  think  any  laws  could  be  made  which  would 
be  of  much  use.  I  would  be  glad  to  hear  the  experience  of  some 
of  the  surveyors.  You  have  all  been  out  on  the  field,  and  you  can 
tell  how  you  got  along  with  them,  whether  you  suffered  by  men 
deserting  or  running  away  with  the  provisions  and  other  things, 
and  so  on. 

Mr.  Niven — I  have  listened  to  this  paper  with  a  good  deal  of 
interest.  As  far  as  my  own  experience  has  gone,  I  have  never  had 
a  great  deal  of  trouble  with,  my  men.  I  have  had  more  trouble, 
1  think,  this  year  than  I  had  in  my  whole  life.  They  were  hired 
generally  at  $2  a  day,  and  going  down  the  Missanabie  River  we 
came  in  contact  with  some  men  who-  had  contracts  for  taking  sup- 
plies to  the  Transcontinental  Railway.  When  they  would  see  a 
good  looking  man  in  my  party  they  would  say,  "What  wages  are 
you  getting?  $2.  Well,  come  along  with  me,  and  I  will  give 
you  $2.50;"  and  some  of  them  went.  Well,  this  disorganized  the 
party  to  some  extent,  and  the  others  who  remained  felt  they  had 
the  cue  in  their  own  hands  to  some  extent,  and  they  didn't  care 
whether  they  worked  much  or  not,  and  they  would  go  off  too  if 
they  could.  I  paid  the  way  of  most  of  these  men  up  there,  a*nd  I 
had  to  furnish  them  with  moccasins  and  clothing,  and  some  of 
the  men  got  into  me  perhaps  $15  or  $20  apiece  before  they  did 
anything,  and  some  of  them  went  away  owing  me  those  amounts. 
Then  in  the  matter  of  wages,  I  had  to  pay  this  year  all  the  way 
from  $45  to  $75  a  month,  some  of  them  $2.50  and  $3  a  day.  I 
had  to  do  it  to  get  them  to  do  anything.  I  don't  know  how  the 
matter  could  be  remedied.  I  am  afraid,  as  Dr.  Klotz  has  said,  there 
is  no  remedy  for  it,  and  it  must  be  left  with  the  surveyor.  I  try 
to  get  the  best  men  to  start  with,  and  do  the  best  I  can  with  them 
afterwards,  but  there  is  no  doubt  the  past  season  opened  the  way 
for  more  of  that  kind  of  work  than  ever  before.  As  I  said,  it  was 
the  worst  in  my  whole  experience. 

Mr.  Fawcett — Twenty  or  twenty-five  years  ago  you  could  get 
as  many  parties  as  you  wanted  of  first-class  men,  who  would  engage 
(10) 
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with  you  and  stay  with  you  till  the  end  of  the  season.  But  as 
conditions  change,  it  is  more  difficult  to  get  good  men.  The  good 
men  are  going  off  in  other  lines.  During  last  season  I  had  little 
trouble  in  securing  good  men  at  Saskatoon  and  places  east  of  that. 
There  seemed  to  be  generally  a  good  supply  of  fairly  good  men 
ready  to  engage  in  survey  work  at  reasonable  wages.  Last  spring, 
when  I  made  up  my  party,  there  were  plenty  of  men,  some  of  them 
good  looking  men;  some  of  them  had  been  on  surveys  before.  A 
good  many  men  applied  who  had  no  experience  of  surveying,  and 
of  course*  I  never  engaged  that  kind  of  men.  I  usually  select  men 
from  their  appearance  when  they  apply  to  me  for  work,  and  I  very 
seldom  make  a  mistake  in  that  line.  I  got  some  bush  men  who  had 
been  engaged  in  bush  work  in  Ontario,  as  my  work  was  in 
the  woods  where  the  timber  was  very  heavy.  It  was  just  as  heavy 
as  in  Algoma.  At  the  end  of  a  month  three  of  the  best  of  my  men 
wanted  to  leave.  I  had  taken  them  a  hundred  miles  over  rough 
country,  and  as  they  were  good  men,  I  compromised  with  them. 
I  said,  now,  if  you  will  stay  with  me  until  the  end  of  the  season 
I  will  give  you  a  bonus  of  $25  besides  the  wages  which  I  agreed 
to  give  you.  I  had  engaged  them  at  $35  a  month.  Well,  they 
stayed  for  about  two  weeks,  and  the  weather  got  very  warm,  and 
they  worked  very  hard,  and  they  were  going  to  leave  again  and 
they  thought  they  were  very  much  abused  when  I  wouldn't  give 
them  any  extra  pay,  just  giving  them  the  $35  a  month.  A  few 
weeks  after  that  I  had  a  good  man  or  two  left,  and  they  wanted 
to  hold  me  up.  Of  course  I  had  heard  something  of  what  had  been 
discussed  in  their  tent,  and  I  found  out  they  intended  to  hold 
me  up  for  $10  a  month,  and  when  they  applied  for  leave  of  absence 
they  got  it.  I  gave  them  their  cheques  and  they  left  the  next 
morning  and  I  was  left  with  a  very  poor  party  in  a  very  heavy 
tract  of  country.  I  had  to  send  my  teamster  out  and  scurry  the 
country  for  men,  and  he  was  successful  in  securing  some  half- 
breeds  who  remained  with  me  until  the  end  of  the  season  and  did 
pretty  good  work.  So  this  is  a  serious  problem  for  surveyors  now. 
Good  men  are  not  available  for  that  kind  of  work.  They  can  make 
more  money  at  something  else,  so  that  the  surveyors  have  to  fall 
back  on  what  is  left.  In  undertaking  a  contract  now,  we  hardly 
know  what  is  before  us.  The  time  was  when  a  surveyor  could 
estimate  to  a  small  item  what  his  survey  would  cost  and  what  his 
expenses  would  be,  but  now  it  is  a  very  difficult  matter. 

The  President — It  seems  to  me  if  the  Government  would  pay 
more,  so  that  the  surveyor  could  pay  a  better  wage,  he  could  then 
compete  with  other  employers.  That,  to  me,  seems  the  easiest  way 
out  of  the  difficulty.  I  think  it  would  be  wise  to  state  to  the  Gov- 
ernment and  those  who  employ  surveyors,  what  the  facts  are.  Mr. 
Niven  spoke  of  this  contractor  for  the  Transcontinental  paying 
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$2.50,  and  that  is  an  instance.  The  surveyor  ought  to  be  paid  a 
sufficient  amount,  so  that  he  can  compete.  I  think  the  same  thing 
would  apply  to  the  men  who  are  paid  direct  by  the  Government 
on  the  Transcontinental.  The  engineers  have  surveyors  I  suppose. 
Here  are  two  men  working  for  the  Government,  and  one  is  getting 
so  much  more  than  the  other,  which  certainly  is  not  fair. 

As  far  as  making  a  contract  and  forcing  them  to  stay  with 
you,  you  cannot  get  any  Legislature  to  do  that.  That  seems  utterly 
impracticable.  The  only  way  out  of  the  difficulty  is  to  place  the 
surveyor  in  a  position  where  he  can  pay  the  wages  and  compete  with 
-  other  employers. 

Mr.  Beatty — I  think  the  question  of  labor  in  connection  with 
surveying  is  assuming  alarming  proportions.  Now,  I  haven't  been 
very  long  engaged  in  survey  work  for  the  Government,  but  taking 
the  last  five  years,  it  seems  to  me  that  one  year  after  another  the 
trouble  is  increasing  in  geometric  proportion.  Our  wages  to-day 
are  more  than  double  what  they  were.  I  know  ten  years  ago 
you  could  employ  good  men  for  $30  a  month,  and  now  you  have 
got  to  pay  $45  to  $75,  as  was  mentioned  by  one  of  the  surveyors 
present.  The  difficulty  is,  the  rate  of  remuneration  to  the  surveyor 
is  not  equal  to  the  employes.  Now,  so  long  as  we  put  a  low  price 
on  our  surveys,  you  can  guarantee  you  will  get  a  low  price.  There 
is  no  doubt  the  remuneration  should  be  raised.  Now,  with  refer- 
ence to  men  leaving  last  year,  in  giving  my  own  experience,  I 
employed  all  my  men  under  written  contract.  Now  that  is  some- 
thing that  has  to  be  very  carefully  drawn  up.  The  form  of  the 
contract  has  got  to  be  very  strongly  worded  in  order  to  make  it 
worth  the  paper  it  is  written  on.  Once  a  man  kicks,  the  sooner  he 
leaves  the  job  the  better.  I  think  you  can  put  in  a  protective 
eJause.  The  clause  I  had  last  year  was,  in  the  event  of  their 
leaving  before  the  completion  of  a  certain  time — not  before  the 
completion  of  the  survey,  because  the  courts  have  given  a  decision 
that  a  contract  in  that  way  is  not  legal,  because  they  say  the  survey 
might  never  be  completed — but  if  you  specify  an  outside  limit,  say 
four  and  a  half  months  or  five  months,  in  the  event  of  their  leaving 
before  that  term  to  take  a  certain  proportion  off  their  wages;  and 
in  addition  you  can  make  them  pay  any  expenses  that  you  may  be 
put  to  in  order  to  replace  them.  I  may  tell  the  members  present 
that  worked  out  to  my  satisfaction.  As  a  matter  of  fact,  I  had  four 
men  employed  for  $50  a  month,  and  in  the  contract  it  specified 
in  the  event  of  their  leaving  I  could  deduct  one-third  from  their 
wages,  and  take  any  expenses  I  would  be  put  to  in  replacing  them, 
and  at  the  end  of  a  month  they  left.  Well,  they  threatened  the 
law,  but  I  told  them  to  go  ahead,  that  I  would  as  soon  spend  the 
winter  in  law  as  losing  my  money  in  the  summer.  I  don't  think 
you  can  keep  men  on  the  survey  if  they  want  to  go,  but  something 
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can  be  done  in  this  way.  I  am  glad  that  the  labor  question  has 
been  brought  up  before  the  meeting,  because  it  is  going  to  be  a 
very  serious  thing.  I  think  we  are  going  to  have  more  trouble  in 
the  future  than  in  the  past,  and  the  remuneration  of  the  surveyor 
is  hot  at  all  in  proportion  to  the  wages  he  has  to  pay,  and  I  hope 
something  can  be  done  in  this  respect. 

Mr.  Fitzgerald — Has  the  opinion  of  a  good,  sound  lawyer  been 
got  on  this  agreement0?  I  understand  Mr.  Watson  had  some  agree- 
ment, and  the  men  left  him.  I  understand  that  the  men  sued  him 
and  the  courts  gave  judgment  in  favor  of  the  men,  and  he  had  to 
pay  them  to  the  day  they  left  the  party.  I  don't  know  the  wording" 
of  the  agreement,  of  course. 

Mr.  Beatty — You  have  to  be  very  careful  as  to  the  form  of 
the  agreement.  When  these  four  men  left  me,  I  wouldn't  settle 
at  all.  I  said,  "I  will  give  you  enough  money  to  take  you  home 
and  you  can  settle  with  my  solicitors. ' '  That  is  the  answer  they  got, 
and  they  went  out  on  that  basis,  and  they  started  their  solicitor 
after  me,  but  I  paid  no  attention  to  the  solicitor's  letters  and 
referred  them  to  my  solicitor.  He  showed  me  a  few  weak  points 
in  the  agreement.  Although  he  isn't  on  the  top  rung,  still  he  is 
good  legal  advice,  and  he  said  it  would  depend  on  what  judge  it 
came  before.  He  said  it  might  come  up  in  the  Division  Court,  as 
the  money  involved  was  usually  small;  but  he  said  if  it  came 
before  a  judge  who  would  accept  the  contract,  there  was  not  a 
judge  in  the  country  who  would  not  uphold  it.  When  it  comes 
before  a  High  Court  it  becomes  a  question  of  law,  but  he  said  in 
the  lower  courts  it  would  depend  on  the  view  the  judge  took  of 
it.  I  think  you  can  get  an  agreement  that  will  hold  to  a  very 
great  extent. 

Mr.  Niven — I  drew  up  an  agreement  once  modelled  after  the 
one  in  the  Dominion  Lands  Manual,  but  I  couldn't  get  the  men 
to  sign  it.  They  said  they  wouldn't  sign  any  agreement,  and  that 
was  the  beginning  and  the  end  of  it.  My  experience  is,  if  you 
get  a  troublesome  man,  what  you  call  a  kicker,  in  your  party,  the 
sooner  you  get  him  out  of  the  party  the  better,  because  he  will 
give  you  trouble  all  along  the  line  and  he  will  affect  the  others  as 
well.  When  a  man  begins  to  grumble  and  find  fault,  if  it  is  at  all 
possible  I  would  let  him  go. 

Mr.  Beatty — The  Government  in  the  surveys  through  the  north 
country  use  an  agreement  which  the  men  have  to  sign,  agreeing  to 
work  for  five  months  under  certain  conditions,  and  if  they  break 
that  agreement  they  don't  get  a  settlement. 

Mr.  Fawcett — They  have  a  special  Act. 

Mr.  Fitzgerald — Mr.  President  and  gentlemen,  I  have*  put  my 
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ideas  on  this  subject  in  writing.  I  couldn't  make  a  speech  if  I 
tried. 

The  President — This  is  a  good  paper,  and  I  think  the  sugges- 
tion that  a  memorial  should  be  presented  to  the  (iovernment  or  to 
the  Minister  of  Lands,  Forests  and  Mines,  should  be  carried  out. 
I  am  sure  they  would  recognize  the  justice  of  the  plea  which  has 
been  put  forward.  He  has  given  figures  which  I  think  cannot 
be  gainsaid,  and  I  would  be  glad  if  one  of  the  members  would 
prepare  a  resolution  in  this  matter. 

Mr.  Whitson — In  preparing  my  paper  last  year,  I  took  par- 
ticular interest  in  noting  the  prices  paid  to  surveyors  during  the 
last  hundred  years.  I  found  up  till  1818  the  price  paid  was  about 
two  cents  per  acre;  from  1818  it  was  three  cents  per  acre:  in 
1837  it  reached  five  cents,  and  in  1857  seven  cents,  where  it  remained 
till  1900.  At  that  time,  at  the  recommendation  of  Mr.  Kirkpatrick, 
it  was  raised  to  ten  cents  over  the  height  of  land  and  from  seven 
to  eight  cents  on  this  side  of  the  height  of  land,  where  it  remained 
till  last  season.  While  the  price  per  acre  was  not  apparently  raised 
last  season,  it  was,  in  fact,  raised  in  surveying  the  larger  Townships, 
which  were  on  the  new  nine-mile  system.  The  six-mile  system  was 
seven  cents  per  acre.  I  made  a  calculation,  and  I  think  that  is  a 
little  less  than  $30  per  mile,  and  in  the  new  nine-mile  Townships  the 
price  is  somewhere  from  $61  to  $61  per  mile,  and  that  is  quite 
an  advance  on  the  old  rate.  The  price  paid  for  base  lines  in  the 
early  days  was  $36  per  mile,  and  then  raised  to  $40,  and  then  to 
$45.  I  think  from  the  meridian  line  to  James  Bay  the  price  was 
$50. 

Mr.  Niven— Fifty-five  dollars. 

Mr.  Whitson — It  has  remained  at  that.  I  think  the  price  of 
$J55  for  base  lines  is  ridiculously  low.  Certainly  eight  cents  per 
acre  on  this  side  the  height  of  land  is  very  low. 

Mr.  Kirkpatrick — It  seems  to  resolve  itself  into  this :  If  you 
have  a  good  party  of  men  and  you  have  a  nine-mile-square  Town- 
ship, you  have  a  very  good  job,  and  you  can  make  money  at  ten 
cents  an  acre,  because  there  are  less  lines  to  run  relatively  than 
in  the  six-mile  Townships.  We  have  arranged  that  by  extending 
the  length  of  the  concessions,  and  the  side  roads  naturally  come 
further  apart  than  in  a  six-mile  Township,  and  consequently  there 
is  less  mileage.  The  only  difference  is,  he  has  got  more  posts  to 
plant,  and  I  don't  think  the  planting  of  posts  figures  much  in  the 
cost.  When  we  were  re-surveying  a  double-front  Township  where 
we  had  three  posts  to  plant  every  thirty  chains,  we  chainmen  had 
to  make  the  posts,  plant  them,  do  the  chaining,  and  carry  the 
lunch  for  the  party.  Well,  I  didn't  suffer  from  it.  although  we 
had  to  work  pretty  hard.    We  got  our  board  out  of  it.    I  didn't 
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grumble,  for  I  was  laying  the  foundation  for  what'  I  was  going 
to  do;  but  some  young  men  now  want  to  come  in  on  top.  I  said 
to  some  of  them,  "Did  you  ever  see  a  chain?"  "No."  "Well,"  I 
said,  ' ' 1  woulcln 't  take  you  if  you  offered  me  $100. ' '  The  chain  man 
can  wreck  the  party,  for  if  he  breaks  the  chain  and  loses  his  tally 
every  now  and  then,  how  is  the  surveyor  coming  out  ?  The  planting 
of  the  extra  number  of  posts  doesn't  add  much  to  the  cost.  Of 
course  we  have  a  good  lot  of  six-mile  Townships  yet,  and  the  diffi- 
culty is  to  give  more  than  two  Townships  to  one  surveyor,  because 
there  are  so  many  surveyors  wanting  them.  If  you  have  got  a 
good  set  of  men,  it  doesn't  take  you  five  months  to  do  it.  You  can  do 
it  in  about  three  months.  Then  the  trouble  is,  the  surveyor  comes 
out  and  his  men  miss  a  whole  summer's  work.  I  have  great  sym- 
pathy with  the  men.  They  ought  to  have  a  whole  summer's  work. 
Of  course,  the  surveyors  are  expected  to  get  in  their  returns  as  soon 
as  possible,  but  some  of  them  throw  over  this  work  and  go  at  their 
own  private  work.  Well,  humanly  speaking,  you  cannot  blame 
them,  but  officially  we  do,  because  we  want;  the  returns  in  as 
quickly  as  possible. 

I  think  if  the  surveyors  would  get  together  unanimously  and 
draw  up  a  memorial  to  the  Minister  on  the  lines  of  Mr.  Fitzgerald's 
suggestion,  it  might  have  some  effect.  I  assure  you  I  will  do  what 
I  can  when  it  comes  before  me.  The  surveyors  now  should  make 
real  good  work  on  their  surveys.  It  isn't  like  olden  times,  in  1809 
or  1810,  when  they  just  sent  out  a  man  with  a  compass  to  run  a 
line.  Half  the  time  we  never  got  returns  of  these  old  surveys,  and 
we  don 't  know  which  lines  were  run  and  which  were  not,  and  we 
don't  know  where  some  Township  boundaries  are.  We  had  a  beauti- 
ful case  before  us  the  other  day,  when  a  question  of  some  Townships 
came  up.  About  seventy  years  ago  two  surveyors  had  gone  out 
and  each  of  them  had  laid  out  a  Township,  but  there  was  only 
one  Township  laid  out.  We  don't  want  any  of  these  mistakes  now, 
as  we  try  to  make  the  instructions  as  clear  and  definite  as  possible. 
We  have  introduced  the  system  of  planting  iron  posts,  because  we 
want  to  perpetuate  our  surveys.  We  plant  posts  at  the  four  corners 
of  the  six-mile  Townships,  and  half  way  on  each  of  the  boundaries, 
so  that  we  have  eight  iron  monuments  to  each  Township  in  the 
six-mile  square  system.  These  posts  are  carefully  prepared  and 
painted,  and  the  surveyor  is  instructed  to  plant  them  so  that  there 
will  be  no  difficulty  in  case  a  fire  should  pass  over  the  country.  What 
we  want  to  do  is  to  make  good  work,  so  that  it  will  be  an  honor 
to  the  profession  and  an  honor  to  the  Department. 

Now,  there  is  no  use  one  or  two  signing  this  memorial.  It  is 
an  easy  thing  to  figure  out  the  cost  and  put  it  clearly,  as  Mr.  Fitz- 
gerald has  put  it.  I  remember  last  year  speaking  of  the  cost  of 
surveying  and  the  cost  of  pork  and  flour,  and  the  difference  now 
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in  the  way  that  surveyors  had  to  fit  out  their  party.  I  was  sur- 
prised in  going  out  to  these  shanties  a  couple  of  years  ago.  I 
wouldn't  want  better  meals;  just  as  good  a  meal  as  you  can  get 
ai  home — cakes,  pies  and  apple  sauce,  and  all  sorts  of  dainties. 
The  surveyors  have  to  take  these  things  along,  and  it  costs  money. 
In  the  old  days  it  was  pork  and  bread  and  bread  and  pork  and 
tea.  I  think  the  Association  have  it  in  their  own  hands  if  they  put 
in  a  strong  and  not  too  extravagant  an  application. 

Mr.  Fitzgerald — With  reference  to  what  Mr.  Whitson  and  Mr. 
Kirkpatrick  said  as  to  the  nine-mile  Townships,  I  think  they  are 
a  little  out  in  their  calculation,  I  have  had  a  little  experience  in 
those  Townships.  The  lines  are  a  good  deal  farther  apart,  but  the 
work  has  to  be  done  more  carefully,  and  you  have  to  take  more 
frequent  observations,  and  you  have  to  move  camp  oftener  and 
you  have  longer  walks,  and  taking  the  whole  thing  into  considera- 
tion, there  is  not  much  difference  between  the  six-mile  and  the 
Bfine-mile  Townships.  You  must  have  two  gangs,  two  men 
chaining  and  one  making  the  posts.  Taking  the  whole  cost  into 
consideration,  there  is  not  much  difference. 

Mr.  Bolton — It  has  been  my  lot  to  be  working  up  in  Cobalt 
District,  beside  Mr.  Fitzgerald,  and  I  find  the  further  you  go  inland 
to  make  a  survey  the  more  difficult  it  is  to  get  men,  because,  first 
of  all,  you  have  to  get  a  man  who  can  handle  a  canoe,  and  you  must 
have  a  man  who  can  handle  an  axe.  In  the  olden  days  the  work 
was  near  at  hand,  and  we  could  go  straight  to  our  survey  by  the 
railroad,  but  now  it  is  different,  and  it  costs  more.  We  have  all 
had  difficulties  with  our  men,  and  we  have  to  pay  higher  prices 
for  everything  we  use.  I  am  willing  to  support  any  memorial  that 
may  be  brought  before  the  Government. 

Mr.  Newman — I  had  two  of  those  nine-mile  Townships  north 
of  the  Abitibi  River,  and  it  took  me  seventeen  days  from  the 
time  I  left  home  until  I  got  to  my  work.  I  paid  my  men  from  $45 
to  $75  per  month,  and  when  I  came  out  my  profits  were  very  lim- 
ited. It  seems  to  me  that  ten  cents  an  acre  in  that  district,  con- 
sidering the  time  it  takes  us  to  get  there,  is  very  small. 
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MEMORIAL  TO  SIR  WILFRID  LAURIE R. 

To  the  Right  Honourabh  Sir  Wilfrid  Laurier,  G.C.M.G.,  I'nniitr: 

Toronto,  Out,  March  7th,  1907. 

Sir, — The  Association  of  Ontario  Land  Surveyors  at  their 
annual  meeting-  last  week  unanimously  resolved : 

That  the  time  has  arrived  when  Canada  must  begin,  as  a  na- 
tional undertaking,  a  geodetic  or  trigonometric  survey  of  the  Do- 
minion. The  want  of  such  a  survey,  with  its  accompanying  weLl 
determined  geographic  positions,  has  been  long  recognized  by  all 
members  of  the  Association.  The  ever  greater  accuracy  aimed  at 
by  the  profession  does  not  nor  can  it  have  its  full  value  until  the 
work  can  be  connected  with  points  that  are  definitely  fixed  in  posi- 
tion upon  the  surface  of  the  earth.  With  our  rapidly  developing 
country  there  is  at  the  moment  no  need  greater  than  that  of  ac- 
curate topographic  maps.  Canada  is  the  only  civilized  country  that 
has  not  yet  fully  recognized  this  very  important  principle,  viz.: 
that  the  progress  of  a  country  is  intimately  bound  up  with  ac- 
curate maps. 

From  purely  material  considerations  it  is  true  economy  to 
spend  money  wisely  in  the  direction  of  a  geodetic  survey.  The 
same  would,  it  is  expected,  be  implemented  by  detail  surveys  made 
by  the  various  provinces  so  that  the  resulting  maps  would  be 
available  for  railway,  geological,  municipal,  drainage,  irrigation, 
forestation,  navigation,  transportation  purposes,  in  fact  for  all  the 
needs  of  man. 

•  That  the  work  of  primary  triangulation,  which  would  neces- 
sarily cover  the  older  Provinces  first,  must  be  undertaken  by  the 
Federal  Government  to  assure  homogeneity  throughout  Canada. 

And  finally,  that  the  Dominion  Government  be  hereby  re- 
quested to  carry  forward  with  all  possible  speed,  as  the  circum- 
stances permit,  a  trigonometric  and  geodetic  survey  of  Canada  in 
the  interest  of  the  people  and  to  further  the  progress  of  the  whole 
country. 

Respectfully  submitted, 

The  Association  of  Ontario  Land  Surveyors. 

Killaly  Gamble, 

Secretary. 
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MEMORIAL  TO  THE  MINISTER  OF  LANDS,  FORESTS  AM) 
MINES  FOR  THE  PROVINCE  OF  ONTARIO. 


To  the  Hon.  Frank  Cochrane,  Minister  of  Lands,  Forests  and  Mines 
for  the  Province  of  Ontario: 

The  Memorial  of  the  Association  of  Ontario  Land  Surveyors 
in  Council  assembled  respectfully  showeth  that  your  memorialists 
having1  considered  the  changed  conditions  under  which  survey 
work,  including'  base  and  meridian  lines  and  township  sub-divisions 
is  undertaken,  respectfully  submit  that  a  very  material  increase 
in  the  rates  paid  during-  the  past  few  years  should  be  made  for  all 
classes  of  work  to  meet  those  conditions. 

Your  memorialists  beg-  to  submit  a  quotation  from  the  remarks 
made  at  the  present  meeting-  of  the  Association  by  Mr.  Fitzgerald, 
one  of  the  members  thereof: — "I  wish  to  say  something-  on  the 
subject  now  up  for  discussion.  Any  of  us  who  have  ever  worked 
in  the  far  northern  parr  of  the  Province,  know  that  besides  the 
g-reat  mineral  area,  besides  Cobalt  and  Sudbury  and  the  dozens 
of  Cobalts  and  Sudburys  yet  undiscovered,  there  are  there,  millions 
of  acres  of  as  fine  land  as  was  ever  turned  up  by  a  ploughshare. 
We  know  it  is  not  a  prairie,  but  better  than  a  prairie;  there 
will  be  no  fuel  famines  there,  such  as  have  been  experienced  in 
the  great  North-west  this  present  winter,  and  such  as  I  am  sorry 
to  say  have  put  many  of  the  hardy  settlers  of  the  prairie  to  their 
long  last  sleep.  No,  gentlemen,  this  country  is  timbered  with  vast 
quantities  of  valuable  woods,  woods  that  are  fast  disappearing  and 
becoming  more  and  more  expensive  in  the  older  parts  of  the  Prov- 
ince. The  Grand  Trunk  Pacific  will  in  a  year  or  two  have  cut  this 
great  clay  belt  in  two ;  prosperous  cities,  towns  and  villages  must 
and  will  at  once  spring  up.  This  country  is  destined  to  be  one  of 
the  richest  agricultural  areas  in  Canada,  and  one  of  the  greatest 
producers  and  manufacturers  of  lumber,  pulp,  paper  and  all  other 
wooden  products  in  the  world.  The  power  is  there  to  turn  the 
wheels  to  run  the  mills  and  factories.  To  give  an  instance,  in  one 
township  alone  surveyed  by  me  last  season,  there  can  be  developed 
fully  1,500  horse  power.  Capitalize  this  at  $15.00  per  horse 
power — the  lowest  price  quoted  by  the  Hydro-Electric  Power  Com- 
mission— and  you  have  the  figure  of  $225,000.00.  the  value  for  one 
year  of  one  river  in  one  township.    Now,  gentlemen,  we  know  that 
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all  this  country  will  be  settled  in  the  near  future.  We  also  know  that 
this  great  country  has  got  to  be  surveyed  within  the  next  few  years 
and  that  Ave,  or  those  who  succeed  us,  will  have  to  do  that  work. 
Let  us  then  compare  the  position  of  Surveyors  to-day  with  that  of 
fifteen  years  ago.  I  am  going  to  speak  entirely  on  the  conditions 
appertaining  to  township  sub-division  work,  and  I  have  no  doubt 
these  conditions  apply  equally,  or  with  greater  force,  to  base  and 
outline  work.  My  friends,  Mr.  Niven,  Mr.  Speight  and  Mr.  Patten 
will,  I  think,  bear  me  out  on  that.  I  may  say  I  have  spent  the  past 
twenty-five  years  almost  exclusively  on  township  surveys  in  the 
North-west  Territories,  Manitoba  and  Ontario ;  for  the  past  three 
seasons  I  have  been  engaged  on  township  work  in  Northern  On- 
tario. Fifteen  years  ago  Surveyors  in  Ontario  were  allowed  a 
fiat  rate  of  seven  cents  per  acre ;  to-day  they  are  allowed  a  flat  rate 
of  ten  cents  per  acre.  What  I  want  to  show,  gentlemen,  is  that 
the  rate  of  seven  cents  allowed  fifteen  years  ago  is  just  about  equal 
to  fourteen  cents,  twice  that  figure — and  which  is  the  figure  I 
claim  should  be  allowed  on  township  sub-division  contracts  to-day. 
We  know  that  fifteen  years  ago  good  canoe  and  bushmen  could  be 
had  at  from  $20  to  $26  per  month — better  men  and  more  amen- 
able to  discipline  than  you  can  get  to-day  at  from  $52  to  $65  per 
month — the  figures  I  had  to  pay  during  the  past  season.  Provi- 
sions of  all  kinds,  especially  bacon — the  chief  commodity — could 
be  bought  for  just  half  the  price  of  what  it  costs  to-day.  In  those 
days  it  very  seldom  took  more  than  a  few  days,  or  a  week,  for 
the  Surveyor  to  reach  the  scene  of  his  operations — second-hand 
canoes  or  any  old  kind  of  bark  canoes  would  do  for  the  trip.  To- 
day a  fleet  of  new  Peterborough  canoes — or  good  sound  wooden 
canoes  at  any  rate,  have  to  be  supplied,  costing  all  the  way  from 
three  to  four  hundred  dollars.  Fifteen  years  ago  if  a  gang  of 
men  jumped,  it  was  an  easy  matter  to  replace  them  in  a  fey  days, 
owing  to  the  Surveyor's  proximity  to  civilization  and  base  of  sup- 
ply. To-day  if  a  gang  jumps,  it  is  a  matter  of  throwing  up'  the 
contract  and  suffering  a  loss  of  thousands  of  dollars.  This  season 
I  surveyed  about  70,000  acres  in  Northern  Algoma,  I  was  three 
weeks  getting  in  to  work  and  ten  days  coming  out — more  than  a 
month  in  all — and  I  tell  you  candidly,  gentlemen,  that  although 
I  had  what  may  be  called  good  luck,  I  made  no  money,  barely 
enough  to  live  on.  Now,  When  we  can  show  that  the  wages  paid  to 
men  to-day  are  double,  or  more  than  double,  what  they  were  fifteen 
years  ago,  and  besides  that  you  don't  get  nearly  as  good  men,  and 
you  have  to  feed  them  better,  and  when  we 'can  show  that  the  cost 
of  provisions  in  that  time  has  nearly  doubled,  and  that  owing  to 
the  length  of  time  taken  in  getting  in  and  out  nearly  twice  the 
time  is  consumed  in  connection  with  the  work;  then,  gentlemen, 
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taking  everything  into  consideration,  if  seven  cents  per  acre  was  a 
fair  wage  fifteen  years  ago,  and  I  claim  it  was  only  a  fair  wage, 
is  double  that  figure,  fourteen  cents  per  acre,  more  than  a  fair 
wage  to-day?   That  is  the  question. 

"  Another  question  that  must  be  taken  into  consideration  is  this. 
A  surveyor  who  undertakes  this  class  of  work,  must  depend  on  it 
for  a  living.  Suppose  he  is  only  three  or  four  months  in  the  field 
and  seven  or  eight  weeks  getting  out  his  returns — say  five  or  six 
months  in  all — this  debars  him  from  accepting  any  permanent 
position.  Nearly  all  the  surveys  made  by  private  parties,  corpora- 
tions or  municipalities,  are  made  during  the  summer,  the  very  sea- 
son the  Surveyor  who  accepts  Government  work  is  absent,  and 
should  he  fail  to  make  something  out  of  his  contract  he  is  left  with- 
out anything  to  tide  him  over  the  winter.  It  is  impossible  for  a 
Surveyor  to  perform  Government  work  and  expect  that  he  will 
retain  any  profitable  share  of  his  private  or  municipal  practice. 
The  great  risk  a  Surveyor  takes  who  goes  back  a  couple  of  hundred 
miles  to  do  work  of  this  kind  must  also  be  taken  into  consideration 
— he  is  completely  cut  off  from  civilization  and  medical  assistance 
and  practically  takes  his  life  in  his  hands.  Suppose  for  instance 
a  Surveyor  breaks  his  leg,  this  incapacitates  him  as  a  Surveyor  for 
the  rest  of  his  life.  Suppose  he  is  struck  down  with  blood-poison- 
ing, appendicitis,  cystitis  or  any  other  malignant  form  of  disease 
where  immediate  medical  assistance  is  imperative — what  is  the  con- 
sequence ?  The  consequence  is  he  meets  death  at  his  post,  like  the  late 
Wm.  Bell,  of  Pembroke,  and  like  many  another  surveyor  has  in  the 
past.  I  feel  confident  that  if  this  matter  is  taken  up  in  the  right 
spirit  and  the  facts  fully  laid  before  the  Hon.,  the  Minister  of 
Lands,  Forests  and  Mines,  and  his  colleagues,  and  our  co-surveyors 
in  the  Surveys  Office,  that  we  will  get  a  substantial  increase.  I 
do  not  think  that  the  Province  or  the  Government  of  the  Province 
expects  its  servants  to  work  for  a  mere  pittance.  Surveyors  have 
to  spend  three  or  four  years  at  College  acquiring  a  technical  and 
scientific  education,  and  at  least  three  or  four  seasons  in  the  field 
before  they  are  qualified  to  undertake  this  class  of  work ;  the  work 
itself  as  we  all  know  is  about  the  hardest  and  most  wearing  that 
a  man  can  undertake.  Surveyors  not  only  require  to  be  keen,  edu- 
cated and  practical  men,  but  they  must  also  be  rugged  and  physi- 
cally robust — we  have  to  put  up  for  five  or  six  months  in  the 
year  with  all  kinds  of  hardships,  flies,  heat,  cold,  rain  and  the  rest 
of  it." 

Mr.  Watson,  O.L.S.,  writing  from  Orillia  to  the  Secretary  of 
our  Association  on  the  15th  February,  1907,  says:  "I  would  like 
to  draw  attention  to  the  conditions  which  at  present  obtain  in  rela- 


148 


ASSOCIATION  OF  ONTARIO  LAND  SURVEYORS. 


tion  to  contract  surveys,  in  the  hope  that  discussion  on  the  subject 
may  suggest  some  remedy. 

"Of  paramount  importance  in  this  regard  is  the  labour  prob- 
lem, and  in  this  the  Surveyor,  whose  work  is  usually  far  from  a 
base  of  supply  of  either  men  or  provisions,  occupies  a  peculiarly 
disadvantageous  position  and  is  indeed  practically  at  the  mercy 
of  his  men.  It  is  a  well-known  fact  that  to  carry  out  surveys  in 
the  northern  parts  of  the  Province  with  the  greatest  economy  and 
safety  and  with  the  smallest  risk  of  failure,  only  seasoned  bush- 
men  should  be  employed,  men  capable  of  traversing  the  long  and 
more  or  less  dangerous  water  routes  leading  to  the  locality  in  which 
the  work  is  situate,  and  having  sufficient  intelligence  and  experience 
in  line  work  to  be  able  to  appreciate  the  difference  between  cutting 
a  survey  line  and  a  wagon  road.  Owing  to  the  great  demand,  due 
to  rapid  development  along  various  lines  requiring  their  services, 
this  class  of  men  is  becoming  yearly  more  difficult  to  obtain,  and 
when  obtained  at  a  yearly  increasing  wage,  are  more  difficult  still 
to  keep,  as  knowing  the  importance  of  their  services  and  the  ad- 
vantage they  hold  wer  an  employer  in  a  remote  district,  their 
demands  are  often  impudent  and  unreasonable,  taking  no  account 
of  the  terms  on  which  they  were  originally  engaged,  but  using 
their  present  position  to  the  full  limit  of  advantage.  I  do  not  mean, 
of  course,  to  state  that  all  men  of  the  class  referred  to  are  of 
this  make-up,  but  one  or  two  of  the  extreme  type  will  usually  find 
a  place  on  a  party,  and  being  expert  agitators,  soon  have  things 
in  a  disorganized  state ;  and  should  there  be  one  or  two  others 
who  have  sufficient  m>oral  courage  to  stand  out,  they  stand  alone 
and  do  not  at  all  interfere  with  the  agitators'  game,  who  have 
effectually  tied  up  the  work. 

"Flowing  directly  or  indirectly  from  causes  of  the  above  na- 
ture, we  have  suffered  a  financial  loss  during  the  past  two  seasons 
exceeding  three  thousand  dollars;  have  been  exposed  to  the  rigors 
of  a  winter  snowshoe  trip  of  more  than  two  hundred  miles  when 
the  travelling  conditions  were  almost  at  the  limit  of  badness,  and 
it  was  easier  to  pack  the  outfit  on  a  tump  line  than  to  attempt  to 
haul  it  on  a  toboggan,  with  the  attendant  evils  of  frozen  feet  for 
some  of  the  men,  leading  to  amputations  and  threatened  lawsuits 
for  recovery  of  damages ;  canoe  and  camp  outfit  which  it  was  im- 
possible to  transport  on  a  winter  trip,  left  in  the  woods ;  a  com- 
plete camp  outfit  and  instruments'  destroyed  by  fire,  and  a  large 
cache  of  provisions,  upon  which  much  labor  had  been  spent  in 
transport,  carried  away  by  bears.  Against  these  things,  due  al- 
most entirely  to  prostituted  labour  conditions,  we  are  practically 
without  a  remedy,  as  we  have  found  that  no  matter  how  carefully 
a  contract  may  be  drawn  and  executed,  the  labourer  seeking  to 
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recover  wages  is  invariably  favoured  by  the  courts  and  seldom 
has  difficulty  in  obtaining  a  judgment  favourable  to  his  case,  how- 
ever flagrantly  he  may  have  violated  his  contract.  Still  further 
loss  than  mentioned  above  would  have  resulted  but  for  the  precau- 
tions taken  at  the  outset  of  carrying  a  supply  of  provisions  largely 
in  excess  of  what  should  have, been  required  in  carrying  out  the 
wTork,  thus  obviating  the  necessity  of  making  additional  trips  for 
supplies. 

"Now,  sir,  the  question  I  would  like  to  hear  discussed  is 
whether  Surveyors,  owing  to  the  peculiar  and  important  nature  of 
their  work  and  the  unusual  conditions  under  which  they  are  com- 
pelled to  operate,  are  entitled  to  special  protection  in  labour  mat- 
ters ;  and  whether  legislation  along  this  line  could  be  made  prac- 
tical and  effective ;  or  must  we  resort  to  the  alternative  of  making 
a  request  for  higher  rates  on  contract  surveys  to  enable  us  to  cope 
with  the  present  situation  and  relieve  us  from  the  chagrin  of  find- 
ing at  the  end  of  a  season  of  hard  work  the  balance  staring  at  us 
from  the  wrong  side  of  the  ledger?" 

Your  memorialists  submit  for  your  consideration  the  follow- 
ing scale  of  prices  as  a  fair  rate  based  upon  cost  of  labour,  camp 
outfit  and  supplies  at  the  present  time,  and  respectfully  request 
you  to  give  effect  to  the  same : 

For  six  mile  townships  south  of  and  adjacent  to  the  height  of 
land,  ten  cents  per  acre  and  $40.00  per  mile  for  all  boundaries  run 
under  the  contract. 

For  six  mile  townships  north  of  the  height  of  land,  fourteen 
cents  per  acre  and  $50.00  per  mile  for  all  boundaries  run  under 
the  contract. 

For  nine  mile  townships  north  of  the  height  of  land,  twelve 
cents  per  acre  and  $50.00  per  mile  for  all  boundaries  run  under 
the  contract. 

For  base  and  meridian  lines,  $75.00  per  mile. 

For  day  work,  $10.00  per  day. 

Your  memorialists  therefore  hope  that  you  will  favourably  con- 
sider their  request  and  as  in  duty  bound  they  will  ever  pray. 

Dated  at  Toronto,  this  28th  day  of  February,  1907. 

Killaly  Gamble,  Otto  Klotz. 

Secretary.  President. 
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O.  L.  S.    PRELIMINARY  EXAMINATIONS, 
FEBRUARY,  1907. 

PRELIMINARY  ENGLISH  GRAMMAR. 

L  How  is  the  possessive  case  formed  in  English? 

2.  Enumerate  the  indefinite  pronouns. 

3.  Give  the  plurals  of  the  following  nouns:  beau,  species, 
cherub,  bandit,  miasma,  series,  genius,  appendix,  fungus,  chimney, 
axis. 

4.  What  modification  do  verbs  admit  of? 

5.  What  are  defective  verbs?  Give  instances  of  those  which 
are  in  common  use. 

6.  In  the  sentence  ' '  He  talks  like  a  fool, ' '  what  part  of  speech 
is  "like"  and  how  is  it  qualified? 

7.  Into  how  many  classes  are  adjectives  divided?   Name  them. 

8.  Prom  what  source  is  the  grammatical  framework  of  the 
English  language  principally  derived? 

9.  The  historical  development  of  the  English  language  has 
been  divided  into  five  periods.  What  are  they  ? 

PRELIMINARY  TRIGONOMETRY. 

1.  Express  T5g-  of  a  right-angle  in  circular  measure;  also  in  degrees 
and  decimals  of  a  degree,  and  in  grades  and  decimals. 

2.  There  are  three  angles;  the  circular  measure  of  the  first  ex- 
ceeds that  of  the  second  by  The  sum  of  the  second  and  third  is 
thirty  grades  ;  the  sum  of  the  first  and  second  is  thirty-six  degrees. 
Find  the  angles. 

3.  Prove  that  Sin.    (  -  A  )  =  -  Sin  A  ;  Cos  (  -  A  )  =  Cos  A;  also 

Tan.  (  -  A  )  =  -  Tan  A  and  Cot  (  -  A)  =  -  Cot  A 
Sec.  (  -  A  )  =  Sec  A  and  Cosec  (  -  A  )  =  -  Cosec  A. 
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4.  Prove  Sin  zA  =  2  Sin  A  Cos  A, 

and  Cos  2A  =  Cos2  ^  -  Sin2  A=\-2  Sin2  .4  =  2  Cos2  .4-1. 

5.  From  a  station  B  at  the  base  of  a  mountain  its  summit  A  is 
seen  at  an  elevation  of  60°;  after  walking  one  mile  towards  the  summit 
up  a.plain  making  an  angle  of  30°  with  the  horizon  to  another  station  C 
the  angle  B  C  A  is  found  to  be  135°.    Find  the  height  of  the  mountain. 

6.  In  a  right  angled  spherical  triangle  the  hypotenuse  is  75°  20' 
and  a  side  64°  10';  find  the  other  parts. 

7.  Find  the  angles  of  the  spherical  triangle  whose  three  sides  are 
62°  54',  125°  20',  and  131°  30'. 

8.  If  ^  =  90°,  ^  =  60°,  C=30°,  Z>  =  45°, 

Show  that  Sin  B  Cos  C+Cos  B  Sin  C=Sin  A. 
Also  Cos2  Z>-Sin2  Z>  =  Cos  A. 

PRELIMINARY  ALGEBRA  AND  LOGARITHMS. 

i.    Simplify  the  expressions  :  — 

#4  +  x2v2       x2  +  3x  4-  2       x-a      a  -  b 


»4 


X2  +  x 


-  2 


1 


1 


a  b 


2. 


Extract  the  cube  root  of : — 

8x*  -  3Qcx5  +  10.2^4 -  17U*xs  +  204r^2  -  \Uc5x  +  64;6. 


Solve  the 


equations  : — 
x  -  6y    x  —y 


(a) 


=  2i 


2  2 


(b) 


If  3  be  added  to  the  numerator  of  a  certain  fraction 
its  value  will  be  \,  and  if  1  be  subtracted  from  the 
denominator  its  value  will  be  \ :  What  is  the 
fraction  ? 


4. 


Solve  the  equations  : — 

ax2  +  bx  +  c  =  0. 
3^-53^  +  34-0. 
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LOGARITHMS. 

5.  Prove  that  log.  a  x  b  =  log.  a  +  log.  b. 

Prove  that  log.  ^7  =  \og.  a  —  log.  b. 

b  . 

Prove  that  log.  an  =  n  log.  a. 

6.  Find  by  logarithms  the  value  of : — 

(363.948)^"  and  (1.73296) 

7.  Indicate  the  solution  by  logarithms: — 

a  I a[)bx3  %  I a2b 

\  cbmzx  y  pd* 

8.  Find  numbers  corresponding  to  the  following  logs.: — 

4.653213;    2.698970;  3.720159. 

9.  Find  the  angle  of  which  9.88724  is  the  cos. 
Find  the  angle  of  which  9.778744  is  the  sin. 
Find  the  angle  of  which  9.724835  is  the  cot. 
Find  the  angle  of  which  9. 634:251  is  the  tan. 

PRELIMINARY  EUCLID. 

Maximum  100 ;  Minimum  60. 

1.  Define :  straight  line,  parallel  straight  lines,  axiom,  theorem, 
corollary. 

2.  If  two  sides  and  the  contained  angle  of  one  triangle  be  equal 
to  two  sides  and  the  contained  angle  of  another  triangle,  the  two 
triangles  shall  be  equal  in  every  respect ;  that  is, 

(1)  The  third  sides  shall  be  equal. 

(2)  The  remaining  angles  of  the  one  triangle  shall  be  equal 

to  the  remaining  angles  of  the  other  triangle. 
\     (3)  The  areas  of  the  two  triangles  shall  be  equal. 

3.  If  one  side  of  a  triangle  be  produced,  the  exterior  angle 
shall  be  greater  than  either  of  the  interior  opposite  angles. 


1 
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4.  If  a  straight  line  be  divided  internally  into  any  two  seg- 
ments, the  square  of  the  straight  line  is  equal  to  the  square  on  the 
two  segments  increased  by  twice  the  rectangle  contained  by  the 
segments. 

5.  If  two  circles  touch  one  another  at  any  point,  externally, 
the  straight  line  which  joins  their  centres  shall  pass  through  that 
point. 

6.  To  inscribe  a  circle  in  a  given  triangle. 

MENSURATION. 

1.  The  circumference  of  a  circle  being  given  to  find  the  diam- 
eter, or  the  diameter  given  to  find  circumference.  Give  rules. 
Diameter  of  a  circle  is  8,000  miles,  find  circumference. 

2.  A  lawn  measures  150  feet  by  120  feet:  find  how  many 
pieces  of  sod  are  required  to  cover  it,  each  piece  being  3  feet  4 
inches  by  1  foot  3  inches. 

3.  A  bed  of  gravel  4  feet  6  inches  in  depth  extends  over  the 
whole  of  a  field  of  3  acres  3  roods :  find  the  value  of  the  gravel  at 
six  pence  per  cubic  yard. 

4.  A  rectangular  field  is  440  yards  long  and  154  yards  wide : 
find  its  areas  in  acres.  Also  find  the  areas  of  the  portions  into 
which  it  is  divided  by  a  straight  line  drawn  from  the  middle  point 
of  one  side  to  one  of  the  opposite  corners. 

5.  Find  the  cost  of  paving  a  street  half  a  mile  long  and  47 
feet  broad,  at  the  cost  of  seven  pence  half  penny  per  square  yard. 

PRELIMINARY  LINEAR  DRAWING. 

1.  When  it  is  shown  on  a  plan  that  the  representative  fraction 
is  1-4752,  what  is  the  scale  of  the  plan,  reading  chains? 

2.  Draw  a  scale  for  a  plan  where  90  feet  is  represented  by  1 
inch  to  read  5  feet;  and  print  over  it  neatly — Scale,  90  feet  to  1 
inch. 

3.  Draw  a  parallelogram  having  its  two  sides  5  and  7  inches 
long  and  the  acute  angle  45°.  i 

4.  Describe  a  circle  of  three  inches  diameter  and  draw  two 
tangents  to  the  circle  from  a  point  2  inches  outside  it.  Show  the 
construction. 

(11) 
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5.  Draw  five  lines  parallel  to  one  another  and  14  of  an  inch 
apart,  one  heavy,  one  medium,  one  very  fine,  one  with  single  dots 
and  one  with  chain  dots. 

6.  On  a  base  of  four  inches  construct  a  right-angled  triangle 
and  inscribe  in  it  a  circle  inking  it  in  carefully. 


PRELIMINARY  GEOGRAPHY. 

1.  Give  a  statement  of  the  leading  railways  of  the  Dominion 
of  Canada,  their  routes  and  approximate  dates  of  construction. 

2.  Draw  an  outline  plan  of  the  Province  of  Ontario,  giving 
rivers,  lakes  and  other  boundaries. 

3.  Name  the  leading  industries  of  the  Province  of  Ontario  and 
the  facilities  for  carrying  them  on. 

4.  Draw  an  outline  plan  of  the  Hudson  Bay,  showing  the 
principal  rivers  entering  it  and  describe  its  valuable  products  and 
its  prospective  value  as  a  commercial  route. 

5.  Give  a  statement  of  the  different  climatic  conditions  of  the 
Dominion  of  Canada,  the  cause  of  the  same  and  the  benefits. 

6.  Describe  the  source  and  drainage  area  and  outlet  of  the 
Nelson  River. 


PRELIMINARY  CANADIAN  HISTORY. 

Maximum  50;  Minimum  25. 

1.  (a)  Relate  the  principal  events  connected   with  the  dis- 

covery of  Canada. 

(b)  Describe  the  character,  customs,  habits  and  physical 

characteristics  of  the  principal  Indian  tribes  of  Can- 
ada. 

(c)  Point  out  the  regions  inhabited  by  the  Hurons,  Al- 

gonquins  and  Iroquois  respectively. 

2.  (a)  Give  some  account  of  the  endurance  and  self-sacrifice 

of  the  Jesuits  in  their  efforts  to  Christianize  the  In- 
dians. 

(b)  With  what  discoveries  are  the  names  of  Marquette. 
Joliet  and  La  Salle  identified? 


EXAMINATION    PAPERS.  If);") 

(c)  Outline  the  plan  of  the  campaign  which  ended  in  the 
conquest  of  Canada. 

3.  (a)  State  and  point  out  the  causes  that  provoked  the  War 

of  1812-14. 

(b)  Write  explanatory   notes   of   the   following  battles: 

Queenston  Heights,  Lundy's  Lane,  Moravian  Town, 
Chatauquay  and  Chrysler's  Farm. 

(c)  What  treaty  brought  this  war  to  a  close? 

4.  (a)  Write  explanatory  notes  on  the  following:  Family 
Compact,  Clergy  Reserves  Question,  Canada  Trade  Act. 

(b)  Point  out  the  causes  of  the  Rebellion  in  Upper  and 

Lower  Canada. 

(c)  Sketch  the  principal  events  of  the  "Patriots'  War." 

5.  (a)  Describe  from  your  own  point  of  view  the  character 

of  the  following  men:  Sir  Francis  Bond  Head,  Pap- 
ineau,  William  Lyon  Mackenzie  and  Dr.  Ralph. 

(b)  Explain  the  nature  of  Lord  Durham's  Report. 

(c)  State  what  is  meant  by  Responsible  Government. 

6.  Write  explanatory  notes  on  the  following:  Washington 
Treaty,  Fenian  Raids,  Red  River  Rebellion,  National  Policy  and 
North  West  Rebellion. 
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FINAL  EXAMINATIONS. 


FINAL  GEOMETRY. 

Maximum  150;  Minimum  90. 

1.  Give  the  meaning-  of  the  following  geometrical  terms :  super- 
ficies, right  angle,  rectilineal  figure,  scalene  triangle,  rhombus, 
rhomboid,  gnomon,  tangent,  sector  of  a  circle. 

2.  Describe  a  parallelogram  equal  to  a  given  rectilineal  figure 
and  having  an  angle  equal  to  a  given  rectilineal  angle. 

3.  Prove  that  the  three  interior  angles  of  every  triangle  are 
together  equal  to  two  right  angles. 

4.  Inscribe  an  equilateral  triangle  in  a  given  circle;  trisect  a 
right  angle. 

5.  To  divide  a  given  straight  line  into  two  parts  so  that  the 
rectangle  contained  under  the  whole  and  one  of  the  parts  shall 
be  equal  to  the  square  on  the- other  part. 

6.  The  sum  of  the  perpendiculars  let  fall  from  any  point 
within  an  equilateral  triangle  will  be  equal  to  the  perpendicular 
let  fall  from  one  of  its  angles  upon  the  opposite  side. 

7.  Upon  a  given  straight  line  to  describe  a  segment  of  a  circle 
which  shall  contain  an  angle  equal  to  a  given  rectilineal  (acute) 
angle. 

8.  Prove  that  the  opposite  angles  of  a  quadrilateral  figure  in- 
scribed in  a  circle  are  together  equal  to  two  right  angles. 

9.  Equangular  parallelograms  have  to  one  another  the  ratio 
which  is  compounded  of  the  ratio  of  their  sides. 

10.  If  an  angle  of  a  triangle  be  bisected  by  a  straight  line 
which  likewise  cuts  the  base,  the  rectangle  contained  by  the  sides 
of  the  triangle  is  equal  to  the  rectangle  contained  by  the  segments 
of  the  base  together  with  the  square  on  the  straight  line  which 
bisects  the  angle. 
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FINAL  ALGEBRA. 

Maximum  100;    Minimum  50. 

1.  Find  the  greatest  common  measure  of: — 

ba*b2  +  2a3  b*  +  ca'1  -  3a2  b*  +  bca  and 
a5  +  5a'sd  -  d662  +  5a2bd. 

2.  Insert  six  mean  proportionals  between  the  numbers  3  and  384. 

3.  Find  the  cube  root  of  : — 

x%  +  6x2y  +  1 2xy2  +  3  j/3  —  3x2z  - 1 2xyz  —  1 2y2z  +  3xz2  +  Qyz'1  -  z%. 

4.  Solve       xi  +  xy  =  "il 

xy  +  *2yl  =  60 

5.  Two  persons  A  and  B  start  from  two  different  points  and  travel 
towards  each  other.  When  they  meet  it  appears  that  A  had  travelled 
30  miles  more  than  B.  It  also  appears  that  it  will  take  A  four  days  to 
travel  the  road  that  B  had  come,  and  B  nine  days  to  travel  the  road  that 
A  had  come.    What  was  their  distance  apart  when  they  set  out  ? 

6.  One  hundred  stones  being  placed  on  the  ground  in  a  straight 
line  at  a  distance  of  two  yards  from  each  other;  how  far  will  a  person 
travel  who  shall  bring  them  one  by  one  to  a  basket  placed  2  yards  in 
rear  of  the  first  stone  ? 

7.  Show  that  a'l  —  bn  is  always  divisible  by  a  -  b. 

8.  Two  merchants  sold  the  same  kind  of  linen  ;  the  second  sold 
three  yards  more  than  the  first  and  together  they  received  $35.  The 
first  said  to  the  second,  "I  would  have  received  $24  for  the  linen  you 
sold;"  the  other  replied,  "I  would  have  received  $12.50  for  yours." 
How  many  yards  did  each  of  them  sell  ? 

9.  Find  the  number  of  round  shot  in  a  triangular  pile  in  which 
each  side  of  the  base  is  composed  of  eight  shot. 

Give  the  formula. 

10.  Find    the    square    root    of :  - — — X— 

a'1  —  x- 
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i.     Prove  that  Tan  (A  +  B)  = 


FINAL  TRIGONOMETRY. 

Tan  A  +  Tan  B 


;l-Tan^Tan^ 

2.    To  solve  a  triangle  having  given  two  sides  and  the  included 

b  —  c  A 

angle  prove  that  Tan  \  (B-  Q  =  t         Cot  — 

0  ~r  C  /L 


3.     Derive  the  formula  : — 

.  A       hs-6)  (s-c) 

(a)    Tan  —  =  *  — 

2      \  — 


) 

(b)    Sin  A  =  ^yj  s(s-a)  (s-b)  (s-c) 

4.  A  balloon  is  ascending  uniformly  and  when  it  is  one  mile  high 
the  angle  of  depression  of  an  object  on  the  ground  is  found  to  be  35°  20'. 
Twenty  minutes  later  the  angle  of  depression  is  found  to  be  55°  40'. 
Find  the  rate  of  ascent  of  balloon. 

SPHERICAL  TRIGONOMETRY. 

5.  Derive  the  formula,    Cos  a  =  Cos  b  Cos  c  +  Sin  b  Sin  c  Cos  A. 
Deduce  from  above  the  following  : — 


A       /Sin  (s  -  b)  Sin  (s  -  c) 

Sin 


2     \        Sin  b  Sin  c 


Derive  the  formula   Sin  ~  =    [  -  Cos  5  Cos  (S  -  A) 


Sin  B  Sin  C 
And  find  b  having  given 
A=  38°  19'  18" 
B=  48°   0'  10" 
C=121°    8'  6" 

7.  Given  a  =  70°  40'  18" 
£  =  63°  21'  27" 
£=59°  16'  23" 

Find  the  angle     and  C\ 
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MENSURATION  AND  DIVIDING  OF  LAND — FINAL. 

1.  Give  the  rules  for  finding  the  areas  of, — 

A  triangle. 

A  quadrilateral. 

A  circle. 

2.  Find  the  area  in  acres  of  a  quadrilateral,  two  of  whose  op- 
posite sides  are  500  links  and  400  links,  the  other  two  450  links 
and  350  links  and  the  inclination  of  the  diagonals,  80°. 

3.  The  diameters  of  two  concentric  circles  are  equal  to  19  and 
43.5  feet ;  what  is  the  area  of  the  included  ring. 

4.  Show  how  to  find  the  area  of  any  irregular  polygon ;  also 
the  area  of  any  curvilineal  figure. 

5.  Lay  out  114,  A.  2,.  r.  33.4,  p.  in  a  rectangle,  the  length  to 
exceed  the  breadth  by  15.10  chs. 

6.  The  three  sides  of  a  triangle  taken  in  order  measure  15.10 
and  13  chs. ;  divide  it  into  two  equal  parts  by  a  line  parallel  to  the 
second  side ;  what  will  be  the  length  of  the  dividing  line  and  its 
distance  from  place  of  beginning  measured  on  the  first  side? 


DESCRIPTIONS. 

Attached  is  a  diagram  showing  part  of  the  township  of  Long 
subdivided  into  sections  or  blocks  of  640  acres  and  lots  of  320  acres 
or  thereabouts.  Assuming  that  the  distances  given  on  the  diagram 
are  theoretically  correct  as  well  as  the  bearings  and  lines  are  all 
run  straight. 

1.  The  north  200  acres  lot  1,  concession  1,  was  patented  to  A 
on  the  1st  January,  1906.  The  land  in  the  patent  is  described  as 
the  north  200  acres  of  said  lot.  Make  a  description  for  the  residue 
of  the  lot  in  which  there  is  a  lake  containing  20  acres. 

2.  Describe  by  metes  and  bounds  the  northwest  quarter  of  lot 
2,  concession  1.  Give  area  and  mark  on  diagram  the  length 
of  outlines. 

3.  Mark  on  the  diagram  the  division  line  between  the  east  and 
west  halves  of  lot  1,  concession  2.  Give  the  frontage  and  area  of 
each  half. 
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4.  Make  a  description  of  part  of  lot  1,  concession  1.  township 
A,  for  right  of  way  of  the  Canadian  Pacific  Railway  99  feet  in 
width.  The  centre  of  the  right  of  way  intersects  the  east  limit 
of  lot  1,  18  chains  south  of  the  northeast  angle  and  crosses  the 
west  limit  of  the  lot  26  chains  from  place  of  beginning  measured 
along  centre  line,  the  first  course  being  south  45  degrees,  west  21 
chains,  thence  on  a  2  degree  curve  5  chains. 


1.  Define  "Angle  of  Intersection,"  "Degree  of  Curve," 
"Length  of  Curve,"  "Deflection  Angle,"  Sub-deflection  Angle," 
"Simple  Curve,"  "Compound  Curve,"  "Reverse  Curve";  and 
show  the  same  by  lettered  diagram. 

2.  Show  *by  lettered  diagram  and  explain  how  to  find  the 
tangent  at  any  station  when  laying  out  a  curve  by  deflection  angles. 
Given  angle  of  intersection,  1=  21°  and  tangent,  T=424.8,  find 
the  deflection  angle.  D. 

3.  Having  run  a  curve  AB,  of  radius  R,  terminating  in  a 
tangent  BD,  find  the  radius  R1  of  curve  AC  that  shall  terminate 
in  a  given  parallel  tangent  CE.  (Given  R,  BC  and  BAK,  find  GC 
or  R1.) 


4.  When  required  to  find  the  radius  of  a  curve  on  a  track  al- 
ready laid,  we  take  any  point  C  on  the  curve,  measure  two  equal 


LAYING  OUT  CURVES  FINAL. 


Q 
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chords  AC  and  BC  and  the  perpendicular  CD.  Give  formula  for 
finding  the  value  of  R ;  also  the  proof  of  same. 


o 


5.  Show  that  the  reversing  point  of  a  reverse  curve  between 
parallel  tangents  is  in  the  line  joining  the  tangent  points. 


FINAL  PRACTICAL  ASTRONOMY. 

1.  Define  declination,  right  ascension,  latitude,  longitude,  celes- 
tial latitude,  celestial  longitude,  parallax,  refraction,  azimuth, 
vernal  equinox  and  prime  vertical. 

2.  Define  mean,  apparent,  standard  and  sidereal  time ;  and 
explain  how,  if  given  the  mean  time,  you  would  proceed  to  find 
the  other. 

3.  On  Jan.  26,  1907,  sidereal  time,  lh.  35m.  25.5s.,  the  apparent 
altitude  of  Polaris  was  found  to  be  44  17'  30".  What  was  the  lati- 
tude of  the  place  of  observation  ?  Given  Dec.  of  Star  88  48'  54" 
and  R.A.  lh.  25m.  26s. 

4.  With  the  same  data  given  in  Question  III.,  what  was  the 
azimuth  of  Polaris  and  the  meridian  reading?  (The  horizontal 
circle  reading  on  the  star  during  observation  being  359  56'  48".) 

5.  On  the  same  date  and  place  as  in  Question  III.  find  the 
sidereal  time  and  the  azimuth  of  Polaris  when  at  its  western 
elongation. 
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6.  Lat.  43  6'  18"  at  3  p.m.  standard  time  Jan.  26,  1907,  the 
apparent  altitude  of  the  sun's  centre  was  found  to  be  18  42'  24"; 
its  declination  at  that  time  18  50'  48".  What  was  the  azimuth  of 
the  sun's  centre? 

7.  With  the  same  data  as  given  with  Question  VI.,  what  was 
the  apparent  time  of  the  observation  ? 

8.  In  latitude  49  43'  19",  given  the  length  of  a  chord  joining 
the  meridian  outlines  of  a  township  equal  720  chains; 

(a)  What  would  be  the  difference  in  longitude  between  the 

two  outlines? 

(b)  What  would  be  the  change  in  the  azimuth  of  a  transit 

line  in  reference  to  the  astronomic  meridian  nine  miles 
from  the  starting  point? 


SURVEY  ACT  FINAL. 

(Oral  Examination  Required.) 
Maximum  150 ;  Minimum  90. 

1.  Describe  what  is  known  as  the  Sectional  System  of  Sur- 
vey; when  was  it  introduced?  and  how  are  lines  to  be  run  therein? 

2.  Describe  the  manner  in  which  double  front  concessions  were 
laid  out.  How  are  lines  to  be  run  in  these  concessions?  and  when 
was  the  system  introduced  ? 

3.  What  do  you  understand  by  a  single  front  concession? 
Mention  a  township  laid  out  in  this  manner. 

4.  What  is  a  proof  line?  Draw  a  diagram  of  a  concession  in 
which  you  would  use  a  proof  line. 

5.  How  would  you  run  lines  in  double  front  concession  town- 
ships in  which  each  alternate  concession  line  only  was  run  in  the 
original  survey  ? 

6.  How  are  lines  to  be  run  in  those  townships  in  the  Rainy 
River  District  .that  were  subdivided  into  sections  in  accordance 
with  the  Dominion  Lands  System  of  Survey  ? 

7.  How  are  lines  to  be  run  in  those  townships  subdivided  into 
blocks  of  640  acres  in  the  Nipissing  District  ? 
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MINES  AND  OTHER  ACTS. 

1.  What  is  a  Minim?  Claim? 

2.  State  how  to  be  surveyed  and  described,  (a)  in  unsurveyed 
land,  (b)  in  a  township  surveyed.  (1)  into  sections  of  640  acres 
+  or  — .  (2)  in  a  township  surveyed  into  lots  of  320  acres  +  or 
— .  (3)  in  a  township  surveyed  into  lots  of  200  acres  +  or  — .  (4) 
in  a  township  surveyed  into  lots  of  100  acres  +  or  — .  (5)  in  a 
township  where  there  are  lots  irregular  in  shape  or  size  fronting  on 
a  lake,  river  or  road. 

3.  What  is  a  Special  Mining  Claim? 

4.  Before  a  Mining  Claim  in  unsurveyed  territory  can  be  pat- 
ented it  has  to  be  surveyed  by  an  Ontario  Land  Surveyor.  Define 
his  duties  therein. 
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DIAGRAM    OF    MINING   CLAIMS    STAKED    OUT    IN  THE 
MICHIRICOTON  MINING  DIVISION,  DISTRICT 
OF  THUNDER  BAY. 

5  If  called  on  to  survey  Mining  Claim  B,  as  shown  on  diagram,  how  would  you  pro- 
ceed to  run  the  west  boundary  ?  The  dotted  lines  represent  the  lines  as  actually  cut  out 
or  blazed  on  the  ground  by  the  prospectors,  and  posts  planted  at  each  of  the  four  angles. 
Assume  bearings  and  directions  for  the  outline  of  Claim  B,  mark  on  the  diagram  by 
full  lines  the  boundaries  as  you  would  run  them  and  write  out  a  description  by  metes 
and  bounds  connecting  by  the  line  to  O.L.S.  T.  B.  Speight's  24th  mile  post  on  his 
boundary  line  between  the  Districts  of  Algoma  and  Thunder  Bay. 
Give  the  dimensions  of  a  regular  Mining  Claim. 
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6.  State  the  procedure  of  an  engineer  under  the  Ditches  and 
Watercourses  Act.    Give  an  example. 

7.  Explain  the  following  expressions  and  words  in  the  Munici- 
pal Drainage  Act: — "Initiating  Municipality,"  "Maintenance," 
"  Sufficient.  Outlet,' '  "Owner,"  "Benefit,"  "Injuring  Liability," 
"Outlet  Liability."  What  is  the  first  duty  of  an  Engineer  ap- 
pointed under  this  Act? 


j 

LEVELLING. 


Maximum  50;  Minimum  35. 

1.  What  is  meant  by  each  of  the  following:  Height  of  a  point; 

horizontal  line;  level  line;  vertical  line;  levelling;  direct 
levelling ;  indirect  levelling. 

2.  Describe  the  Y  level  and  its  adjustments. 

3.  Deduce  the  formula  for  correction  for  curvature. 

If  the  earth's  diameter  be  7,916  miles,  what  is  the  correction 
for  5  miles  ? 

4.  Describe:  (a)  How  to  run  a  grade  line, 
(b)  How  to  locate  a  level  line. 

5.  Some  readings  recorded  of  a  line  of  levels  taken  at  stations 
100  feet  apart  are  as  follows: — 

St.  65=4.95,  B.M.  No.  2,  Elm  Root  50  feet  north  of  St.  65 
=4.23;  St.  66=4.60;  67=4.65;  68=5.50;  69  is  T.P.  F.S. 
to  it  4.80=69.B.S.  4.65;  70=4.75;  71=5.00;  72=5.15: 
B.M.  No.  3,  Oak  Root  at  20  feet  south  of  St.  72=3.95. 

(a)  Record  the  above  in  Field  Book  of  suitable  form. 

(b)  Reduce  the  levels  to  a  common  assumed   datum  and 

show  the  elevation  of  each  point. 

(c)  The  cut  at  St.  65  being  5.00,  what  is  the  cut  at  each 

of  the  other  stations,  the  grade  being  1-10  of  a  foot 
per  100  feet? 
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FINAL  PRINCIPLES  OF  EVIDENCE,  ETC. 

1.  Explain  the  following  words  as  applied  to  different  kinds  of 
evidence:  Primary,  secondary,  circumstantial,  hearsay,  document- 
ary, oral,  traditional,  interested,  disinterested,  direct,  indirect  and 
personal,  and  give  cases  where  such  evidence  might  be  employed. 

2.  Explain  the  circumstances  under  which  affidavits  may  be 
taken  and  why  the  courts  do  not  readily  receive  them  when  taken 
by  Ontario  Land  Surveyors. 

3.  How  would  you  compel  an  unwilling  witness  to  give  evi- 
dence as  to  boundaries,  produce,  plans  or  documents? 

4.  Write  affidavits  proving  the  site  of  an  old  original  post  at 
the  corner  of  a  farm  lot,  but  which  has  been  lost  or  removed;  to 
be  three  affidavits  in  which  different  kinds  of  evidence  is  to  be  used 
as  traditional,  etc.  ) 

5.  What  must  be  done  with  affidavits  taken  while  making 
surveys  ? 

6.  At  what  date  were  Land  Surveyors  directed  to  take  affi- 
davits and  keep  regular  field  notes,  etc.? 


GEOLOGY  AND  MINERALOGY — FINAL. 

•  1.  State  the  mineral  composition  of  granite  and  gneiss  and 
how  distinguished. 

2.  Give  a  simple  method  of  determining  the  principal  elements 
in  compound  minerals. 

3.  Explain  a  method  of  finding  the  specific  gravity  of  a  solid 
body,  and  find  the  specific  gravity  of  a  quartz  crystal  which  weighs 
293.7  grains  in  the  air,  and  in  water  180.1  grains. 

4.  State  the  differences  between :  travertine  and  marble,  gyp- 
sum and  calcite,  galena  and  graphite,  copper  pyrites  and  iron 
pyrites,  gold  and  copper  pyrites. 

5.  State  what  the  following  minerals  are  ores  of:  Magnetite, 
sphalerite,  cerussite,  malachite,  cinnabar,  argentite,  holite,  calcite, 
apatite,  gypsum,  corundum,  siderite,  mispickel.  What  is  the  com- 
position of  the  cobalt  ores  of  New  Ontario? 
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6.  Explain,  by  diagram  or  otherwise,  the  following  terms: 
Anticlinal,  synclinal,  unconformable,  stratification,  fault,  outcrop, 
fossil,  fold,  sedimentary  deposits,  eruptive,  and  metamorphic  rocks, 
structure,  veins,  country  or  wall  rock,  lode,  a  horse. 

7.  Give  a  description  of  the  carboniferous  age.  What  plants 
contributed  mostly  to  the  formation  of  coal?  Name  the  localities 
in  the  Dominion  of  Canada  in  which  coal  measures  are  found. 

8.  Give  a  general  description  of  the  formations  lying  between 
Kingston  and  Niagara  Falls.  Show  a  section  as  to  dip,  and  plan 
as  to  strike  of  these  formations.  Name  the  economic  minerals  in 
them. 

9.  State  the  theory  of  the  origin  of  surface  soil  and  the  oc- 
currence and  extent  of  boulders  in  the  same.  Give  the  character 
and  composition  of  the  boulders  in  the  vicinity  of  Toronto. 

10.  Give  the  general  characteristics  of  the  Laurentian  and 
Huronian  formations. 


FINAL  BOTANY. 

1.  Name,  describe  and  give  the  functions  of  the  several  parts 
of  a  typical  flowTer.  State  which  are  essential,  and  why. 

2.  Describe  the  chief  functions  of  the  leaf  in  plant  life. 

3.  Describe  the  various  methods  adopted  by  plants  for  the  dis- 
persion of  seeds,  and  for  self-preservation. 

4.  Give  an  account  of  underground  structures  of  flowering 
plants. 

5.  Describe  the  structure  and  mode  of  growth  of  exogenous 
and  endogenous  stems. 

6.  State  the  points  of  difference  between, — 

(a)  A  root  and  a  stem. 

0 

(b)  A  rhizome  and  a  tuber. 
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EXTRACTS    FROM  THE 

BY-LAWS    AND  STATUTES 

RELATING    TO  THE 

ADMISSION  AND  EXAMINATION  OF 

Ontario  Land  Surveyors. 

BY-LAWS. 

EXAMINATIONS. 

28.  Candidates  for  admission  to  apprenticeship  are  to  be  Examination 
examined  as  follows,  in  the  subjects  prescribed  in  Rev.  Stat,  r^Tpprenlke- 
Ont.,  c.  180,  s.  22;  and  no  candidate-  shall  be  admitted  unless ship' 

he  obtains  at  least  the  minimum  marks  set  opposite  each  sub- 
ject, and  at  least  a  total  of  550. 

Max.  Min. 

Subject.  Marks.  Marks. 

1.  Penmanship  

2.  (a)  Orthography  (including  dictation) .  .  . 
(b)  English  Grammar  

3.  Arithmetic   (Fractions ,  Decimals,  Square 

Root)  

4.  Logarithms  and  Algebra  (including  Equa- 
tions 1st  Degree)  

5.  Euclid  (Books  1,  2,  3  and  4)  

6.  Plane  Trigonometry  and  Rules  for  Spheri- 

cal  

7.  Mensuration  of  Superficies  

8.  Linear  Drawing  (use  of  ruling   pen  and 

Construction  of  scales)  

9.  Canadian  and  General  Geography  

10.  Canadian  History  

29.  Candidates  for  admission  to  practice  are  to  be  exam-  Examination 
ined  as  follows  in  the  subjects  prescribed  in  the  Rev.  Stat,  fo^admfssion 
Ont.,  c.  180,  s.  25;  and  no  candidate  will  be  admitted  unless  to  practise- 
he  obtains  at  least  the  minimum  marks  set   opposite  each 
subject,  and  at  least  a  total  of  1,000. 


50 

30 

50 

40 

50 

25 

100 

60 

100 

60 

100 

60 

100 

50 

50 

30 

50 

25 

50 

25 

50 

25 
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Max.  Min. 

Subject.  Marks.  Marks 

1.  Geometry,  including-  the  first  6  books  of 

Euclid,  excepting"  the  last  thirteen  propo- 
sitions of  the  fifth  book   100  50 

2.  Algebra  (Simple  and  Quadratic  Equations, 

Progressions  and  Exponents)   100  50 

3.  Trigonometry  1  (Plane  and  Spherical)   100  6( 

4.  Mensuration  of  superficies  and  laying-  out 

and  dividing  land   15p  7" 

5.  Descriptions  by  metes  and  bounds   100  7 

6.  Use  and  Adjustment  of  Instruments  for 

surveying  and  levelling   100  70 

7.  Laying  out  of  Curves   50  3;) 

8.  Practical  Astronomy,  including  finding  of 

Time,  Latitude,  Longitude,  Azimuth,  Va- 
riation of  Compass,  and  drawing-  Meri- 
dian Lines   150  90 

9.  Survey  Act     150  90 

10.  Mines  Act,  Registry  Act,  Municipal  Act 

(so  far  as  they  relate  to  surveys  and 
drainage),  Ditches  and  Watercourses 
Act   100  50 

11.  Levelling   50  36 

12.  Principles  of  Evidence  and   drawing  up 

Affidavits  ...      80  40 

13.  Taking  of  Field  Notes  and  preparing  of 

plans   100  60 

14.  Geology  and  Mineralogy  (rudiments  of )  .  .      75  10 

15.  Elementary  Botany  and  the  Forest  Flora  of 

Canada   50  25 


30.  If  a  candidate  for  admission  to  practice  obtains  at 
least  the  total  of  1,000  marks,  but  fails  to  obtain  the  mini- 
mum marks  in,  at  least,  two  of  the  subjects,  such  candidate 
may  at  a  subsequent  examination  be  examined  onl}r  in  the 
{wo  subjects  in  which  he  has  failed. 


CHAPTER  180,  R.S.O.,  1897. 
(An  Act  respecting  Land  Surveyors.) 
#        *  *  # .         *  *  *  * 

Meetings  20.  The  said  Board  shall  meet  at  the  office  of  the  Com- 

whe?eatodbe  missioner  of  Crown  Lands,  on  the  second  Monday  in  the 
held-  month  of  February,  in  every  year,  unless  such  Monday  be  ? 

holiday  (in  which  case  they  shall  meet  on  the   day  next 

(12) 
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thereafter  not  being  a  holiday),  and  may  adjourn  such  meet- 
ing from  time  to  time  if  they  deem  it  necessary.  R.S.O.  1887, 
c.  152,  s.  6.    60  V.  c.  27,  s.  1. 


APPRENTICES. 

22.  No  person  shall  be  admitted  as  an  apprentice  with  Qualification 
any  Ontario  Land  Surveyor  unless  he  has  previously  passed  £°raand!!pp™0n- 
an  examination  to  the  satisfaction  of  the  Board  of  Exam-  tice,  and  exam- 
iners, in  penmanship,  orthography,  English  grammar,  arith-  kppncan0^ 
metic,  algebra  (including  square-root  logarithms   and  quad- 
ratic equations),  Euclid  (first  four  books  and  deductions), 
plane  trigonometry,  spherical  trigonometry  as  far  as  and 
including  the  solution  of  right-angled  triangles,  mensuration, 
practical  geometry  (including  the  use  of  ruling-pen  and  the 
construction  of  plane  and  comparative  scales),  Canadian  and 
general  geography  and  Canadian  history,  and  has  obtained  a 
certificate  of  such  examination  and  of  his  proficiency  from 
the  Board.   60  V.  c.  27,  s.  2. 


23.  Every  applicant  shall  before  being  so  examined  pay  Examination? 

and  C  ' 
Fees. 


to  the  Secretary-Treasurer  of  the  Association  the  fees  charge-  ar 


able  as  hereinafter  provided  for  the  said  examination  and 
certificate.    R.S.O.  1887,  c,  152,  s.  8. 

24.  Applicants  for  examination  previous  to  apprentice-  Notice tojbe 
ship  shall  £»ive  one  month's  notice  to  the  Secretary  of  the  *ive".  fey «. 

t-»        t      p.    i     •  •  i  r>  •  Applicants, 

Board  of  their  intention  to  present  themselves  tor  examina- 
tion, and  shall  pay  to  the  said  Secretary  the  fee  for  receiving 
and  entering  such  notice.   R.S.O.  1887,  c.  152,  s.  9. 

QUALIFICATION  FOR  ADMISSION  TO  PRACTISE. 

25.  Except  as  hereinafter  provided  no  person  shall  be  ad-  Qualification 
mitted  to  practise  as  a  land  surveyor  in  and  for  Ontario  until  [orptactiseSion 
he  has  attained  the  full  age  of  21  years,  and  has  passed  an 
examination  before  the  Board  of  Examiners  in  the  following 
subjects,  viz.,  geometry,  including  the  first  six  books  of  Euc- 
lid (with  the  exception  of  the  last  thirteen  propositions  of 

the  fifth  book),  algebra,  including  progressions,  plane  and 
spherical  trigonometry,  mensuration  of  superficies,  laying  out 
and  dividing  of  land,  description  by  metes  and  bounds  for 
deeds  and  other  documents,  the  use  and  adjustment  of  sur- 
veying and  levelling  instruments,  the  laying  out  of  curves, 
practical  astronomy,  including  finding  of  time,  latitude,  longi- 
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Rev.  Stats, 
cc.  36,  136  ; 
cc.  226,  285. 


Apprentice- 
ship- 


tude,  azimuth,  variation  of  the  compass,  and  drawing  meri- 
dian lines,  the  Acts  relating  to  the  survey  of  lands  in  On- 
tario, The  Mimes  Act,  The  Registry  Act,  so  Far  as  it  refers  to 
plans,  the  Municipal  Acts  so  Par  as  they  relate  to  roads,  sur- 
veys and  drainage,  The  Drainage  Act,  The  Ditches  and  Wati  r- 
courses  Act,  the  theory  and  practice  of  levelling,  the  princi- 
ples of  evidence,  drawing  of  affidavits,  taking  of  field  notes 
and  preparing  plans,  the  rudiments  of  geology  and  miner- 
alogy, elementary  botany  and  the  forest  flora  of  Canada,  and 
the  sufficiency  of  his  surveying  instruments,  and  has  served 
regularly  and  faithfully,  for  three  successive  years,  except  as 
in  this  section  hereinafter  provided,  under  an  instrument  in 
writing  duly  executed  before  two  witnesses,  as  an  apprentice 
to  an  Ontario  Land  Surveyor,  duly  admitted  and  practising 
therein  as  such,  nor  until  he  has  received  from  the  said  land 
surveyor  a  certificate  of  his  having  so  served  during  the  said 
period,  or.  proves  to  the  satisfaction  of  the  Board  that  he  has 
so  served.   R.S.O.  1887,  c.  152,  s.  10.   60  V.  c.  27,  s.  3. 


with  Sim 
Course  of 
Study. 


Attendance  of  2<3.  Any  person  serving  as  an  apprentice  as  hereinbefore 
sch^oi'oTprac-  provided,  may,  with  the  permission  of  the  Board  of  Exam- 
i^stifutfo"01^  mers'  a^end  the  Ontario  School  of  Practical  Science,  or  any 
school,  college  or  university,  the  course  of  study  in  which  is 
in  the  opinion  of  the  Board  sufficiently  similar  to  that  in  the 
Ontario  School  of  Practical  Science,  for  the  purpose  of  tak- 
ing any  course  of  study  which  includes  any  subjects  required 
for  the  final  examination  for  admission  to  practise  as  a  land 
surveyor,  but  the  total  period  of  such  apprenticeship  and  of 
such  course  of  study  shall  not  exceed  the  period  of  four  years 
from  the  date  of  the  articles  of  apprenticeship  as  above  men- 
tioned, and  not  less  than  three  years  of  the  said  period  of  four 
years  shall  be  passed  in  the  actual  service  of  a  practising 
Ontario  Land  Surveyor.  60  V.  c.  27,  s.  4. 


persons  quaii-      27.  In  case  a  person  who  has  attained  the  full  age  of  21 
British  Dmrdn-  years  and  w7ho  has  been  practising  as  a  land  surveyor  in  any 
m?tStedatoperac- of  His  Majesty's  dominions  other  than  this  Province,  shall 
tise  in  Ontario  satisfy  the  Board  of  Examiners  that  the  qualifications  for 
practising  required  of  such  person  in  the  said  dominion  were 
sufficiently  similar  to  those  required  in  this  Province,  and 
shall  produce  to  the  said  Board  his  diplomas  or  certificates, 
such  person  shall  not  be  required  to  serve  as  an  apprentice, 
or  shall  only  be  required  to  serve  during  such  period  not 
exceeding  three  years  as  the  said  Board  may  consider  re- 
quisite, after  which  such  person  shall  on  complying  with  the 
other  requirements  of  this  Act,  have  the  right  to  undergo  the 
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final  examination,  or  such  portions  thereof  as  the  said  Board 
may  consider  necessary,  and  shall,  if  found  qualified,  prac- 
tise as  a  Land  Surveyor  in  Ontario.  60  V.  c.  27,  s.  6. 


28.  The  privilege  of  a  shortened  term  of  apprenticeship  Graduates  of 
shall  also  be  accorded  to  any  graduate  of  the  Royal  Military  ^XL^KhJ? 
College  at  Kingston,  or  of  the  Ontario  School  of  Practical  ston.or  of  on- 

c   •  •        •    •?  .  ...  .  .  „  tario  School  of 

bcience,  m  civil  engineering  or  m  mining  engineering,  or  or  practical 
the  McGill  College,  Montreal,  in  civil  engineering,  and  sucn  MccmcolTege, 
person  shall  not  be  required  to  pass  the  preliminary  examina-  ^"^tain0 
tion  hereinbefore  required  for  admission   to  apprenticeship  privileges, 
with  a  land  surveyor,  but  shall  be  bound  to  serve  under  ar- 
ticles with  a  practising  land  surveyor,  duly  filed  as  required 
by  section  32  of  this  Act,  during  twelve  successive  months  of 
.actual  practice,  after  which,  on  complying  with  all  tha 
other  requirements,  he  may  undergo  the   examination  pre- 
scribed by  this  Act.    R.S.O.  1887,  c.  152,  s.  14.    60  'V.  c.  27, 
0.  7  tD. 


Section  28  herein  is  amended  by  inserting  after  the  second 
word  " engineering, ' 1  in  the  sixth  line  thereof  the  words,  "or 
the  School  of  Mining,  Kingston,  in  civil  engineering  or  in  min- 
ing engineering. "  63  V.  c.  22,  s.  1. 


29.  Such  person  at  any  time  during  his  apprenticeship  Attendance  at 

•ii     „  •  n  ,i      t~»        -i      n  •  ,  certainSchools 

may,  with  the  permission  of  the  Board  ot  Examiners,  attend  during 
the  Ontario  School  of  Practical  Science,  or  any  school,  coi  f^6"11"" 
lege,  or  university,  the  course  of  study  in  which  is,  in  the 
opinion  of  the  Board,  sufficiently  similar  to  that  in  the  On- 
tario School  of  Practical  Science,  for  the  purpose  of  taking 
any  course  of  study  which  includes  any  subjects  required  for 
the  final  examination  for  admission  to  practise  as  a  land  sur- 
veyor, but  the  total  period  of  such  apprenticeship,  and  of 
such  course  of  study,  shall  not  exceed  the  period  of  two  years 
from  the  date  of  the  articles  of  apprenticeship  as  above  men- 
tioned, and  not  less  than  twelve  months  of  the  said  period  of 
two  years  shall  be  passed  in  the  actual  service  of  a  practising 
Ontario  Land  Surveyor.   60  V.  c.  27,  s.  7  (2) . 


30.  If  a  surveyor  dies  or  leaves  the  Province,  or  is  sus-  if  surveyor 
pended  or  dismissed,  or  ceases  to  practise,  his  apprentice  may 

service  may 

complete  his  term  of  apprenticeship,  under  an  instrument  in^SS^g 
writing  as  aforesaid,  with  any  registered  surveyor  in  actual  surveyor, 
practice.   R.S.O.  1887,  c.  152,  s.  15.    60  V.  c.  27,  s.  8. 


CHAPTER   180,  R.S.O.,  1897. 


JfApUp™«tfce-      31-  A  surveyor  may,  by  an  instrument  in  writing,  transfer 
??a£si2?ryedbe   an  aPPrentice,   with  his  own  consent,   to  another  regis- 
tered surveyor  in  actual  practice,  with  whom  he  may  serve 
the  remainder  of  the  term   of  his   apprenticeship.    K  S  O 
1887,  c.  152,  s.  16.   60  V.  c.  27,  s.  9. 

binding  to  Ser-  32.  No  instrument  in  writing  under  which  an  applicant 
vice  to  be  filed.  for  ajmission  to  practise  as  a  surveyor  claims  to  have  served 
with  some  practising  surveyor  for  the  required  period  shall 
avail  to  authorize  the  admission  of  an  applicant,  unless  the 
instrument  has  been  transmitted  to  the  Secretary  of  tho 
Board  within  two  months  next  after  the  date  thereof,  nor 
unless  the  fee  in  respect  thereof  mentioned  in  section  39  of 
this  Act  was  by  the  apprentice  paid  to  the  Secretary  of  the 
Board  at  the  time  of  transmitting  the  indenture  of  articles; 
and  the  said  Secretary  shall  acknowledge  by  post  the  receipt 
of  all  such  instruments  or  copies  thereof  transmitted  to  him, 
and  shall  carefully  keep  the  same  filed  in  his  office.  R.S.O 
1887,  c.  152,  s.  16.    60  V.  c.  27,  s.  10. 


Notice  of  ex- 
amination to 


ADMISSION  OF  CANDIDATES. 

33.  Every  person  desiring  to  be  examined  by  the  Board  as 
candidates  for 70  n*s  qualification  to  be  admitted  as  a  land  surveyor,  shall 
admission.     give  notice  thereof  in  writing  to  the  Secretary  of  the  Board, 
at  least  one  month  previous  to  the  meeting  thereof.  R.S.O. 
1887,  c.  152,  s.  18. 


The  Board  to 
require  certifi- 
cates of  good 
conduct,  etc. 


34.  Every  person  applying  for  admission  to  practise  as  a 
land  surveyor  siiall  produce  to  the  Board  satisfactory  certifi- 
cates as  to  character  for  probity  and  sobriety,  and  before  a 
certificate  is  granted  shall  perform  such  practical  operations 
in  the  presence  of  the  Board,  and  shall  answer  such  questions 
on  oath  (which  oath  any  member  of  the  Board  may  admini- 
ster) with  regard  to  the  actual  practice  of  such  applicant  in 
the  field,  and  with  regard  to  his  surveying  instruments,  as 
the  said  Board  may  require.   R.S.O.  1887,  c.  152,  s.  19. 


FEES. 

Tariff  of  fees.       39.  The  following  fees  shall  be  paid  to  the  Secretary- 
Treasurer  for  the  use  of  the  Association  i 

1.  By  every  person  duly  authorized  to  practise  as  a  land 
'  surveyor  under  the  provisions  of  this  Act  on  applying  for 

registration  under  this  Act,  the  sum  of  $1.00. 

2.  Bv  each  member  of  this  Association  an  annual  mem- 
bership fee  of  $4.00. 
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3.  By  each  apprentice  at  the  transmitting  to  the  Secre- 
tary the  indenture  or  articles  of  such  apprenticeship,  $10.00; 
62  Vic.  2,  c.  11.  s.  18. 

4.  By  each  candidate  for  the  preliminary  examination  on 
presenting  himself  for  examination,  $10.00. 

5.  By  each  candidate  for  examination,  with  his  notice 
thereof,  for  receiving'  and  entering"  such  notice,  $1.00. 

6.  By  each  applicant  obtaining  a  certificate,  as  fee  thereon, 
$2.00. 

7.  By  each  applicant  receiving  a  certificate  to  practise,  as 
an  admission  fee,  $30.00. 

8.  By  each  apprentice  with  each  transfer  of  articles  as  a 
fee  for  registering  the  same,  $2.00. 

9.  By  each  applicant  receiving  a  certificate  to  practise, 
being  the  fee  for  official  notice  in  the  Ontario  Gazette,  $1.00. 

55  V.  c.  34,  s.  7;  69  V.  c.  27,  s.  26. 
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LIST  OF  MEMBERS 

1907 

The  names  of  those  members  granted  exemption  by  By-laws  ratified 
by  the  Association  are  marked  *. 


NAME  AND  P.O.  ADDRESS.  DATE  OF  ADMISSION  BY  BOARD. 

Abrey,  George  Spencer,  Toronto  Junction. . 6th  April,  1906 
Allan,  John  Richard,  Renfrew  6th  Nov.,  1894 

Grad.  S.P.S. 

Aylsworth,  Charles  Fraser,  Jr.,  Madoc  8th  Jan.,  1886 

D.L.S. 

Aylesworth,  John  Sidney,  Selby  P.O. 

Box  23   9th  Jan.,  1871 

D.L.S. 

Aylsworth,  "William  Robert,  Belleville, 

P.O.  Box  2   8th  Nov.,  1861 

D.L.S. 

Baird,  Alexander,  Leamington   7th  July,  1877 

C.E. 

Barrow,  Ernest  George,  Hamilton  ;....4th  Oct.,  1877 

D.L.S.,  Mem.  Can.  Soc.  C.E.,  City  Engineer. 

Bazett,  Edward,  Burk's  Falls  8th  July,  1881 

D.L.S. 

Beatty,  David,  Parry  Sound  12th  July,  1869 

D.L.S. 

Beatty,  Herbert  John,  Eganville  8th  Nov.,  1893 

Grad.  S.P.S. 

Beatty,  Walter,  Delta  19th  July,  1858 

D.L.S.  M.P.P. 

Bell,  Andrew,  Almonte  !  14th  Oct.,  1901 

B.A.,  Mem.  Am.  Soc.  C.E.,  Mem.  Can.  Soc.  C.E.,  Mem. 
Ont.  A.A.,  D.L.S. C.E. 

Bell,  James  Anthony,  St,  Thomas  11th  Oct.,  1875 

D.L.S.,  Co.  Engineer,  Elgin;  City  Engineer,   St.  Thomas. 

Bigger,  Charles  Albert,  Ottawa,  68  Daly  ave.  .6th  Jan.,  1882 

D.L.S.,  A.M.  Can.  Soc.  C.E.,  B.C.S.,  Astronomer.  Dept.  Interior. 

Binaham,  Edwin  Ralph,  Winnipeg  17th  Feb.,  190-6 

D.L.S. 

Blake,  Frank  Lever,  Toronto,  Meteorological 

Office   .13th  April,  1875 
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NAME  AND  P.O.  ADDRESS.  DATE  OF  ADMISSION  BY  BOARD. 

Blair,  William  John,  New  Liskeard  13th  Feb.,  1904 

Grad.  S.P.S. 

Bolton,  Ellsworth  Doan,  Listowel  7th  Nov.,  1899 

B.A.Sc.  (McGill). 

Bolton,  Lewis,  Listowel  .9th  July,  1864 

D.L.S. 

Booth,    Charles    Edward    Stewart,  Toronto, 

39  Bloor  st.  e  6th  April,  1882 

D.L.S. 

Boswell,  Elias  John,  C.P.R.  Construction  Dept. 

Offices,  Winnipeg,  135  Carlton  st  7th  Nov.,  1896 

Grad.  S.P.S. ,  D.L.S. 

Bowman,  Clemens  Dersteine,  West  Montrose.  10th  July,  1879 
Bowman,  Herbert  Joseph,  Berlin  7th  Jan.,  1887 

D.L.S.,  Grad.    S.P.S.,  Treasurer    County    Waterloo,  Assoc.  Mem.  Can. 

Soc.   C.  E. 

Bowman,  Edgar  Peterson,  West  Montrose ..  17th  April,  1907 
Bray,  Edgar,  Oakville  6th  Oct.,  1866 

D.L.S. 

Bray,  Lennox  Thompson,  Amherstburg.  . .  .17th  Feb.,  1902 

D.L.S. 

Bray,  Harry  Freeman,  Oakville  10th  July,  1882 

D.L.S. 

Bray,  Samuel,  Ottawa,  Dept.  of 

"Indian  Affairs  6th  Jan.,  1877 

D.L.S.,  C.E. 

Brian,  Michael  Edward,  Windsor  17th  Feb.,  1906 

B.A.  Sc. 

Brown,  David  Benjamin,  Cornwall  6th  April,  1889 

D.L.S. 

Brown,  George  Laing,  Morrisburg  19th  Feb.,  1898 

Grad.  S.P.S. 

*Brown,  John  Smith  (address  not  known) . . .  .8th  July,  1852 

D.L.S. 

Browne,  Harry  John,  Toronto,  157  Bay  st  6th  July,  1872 


C.E. 

Browne,  William  Albert,  Toronto, 

18  Toronto  st  10th  April,  1876 

Burd,  James  Henry,  Parrv  Sound  2nd  Oct.,  1905 

Grad.  S.P.S. 

Burgess,  Edward  LeRoy,  Ottawa  6th  May,  1905 

Burt,  Frederick  Percy,  New  York,  N.Y  8th  July,  1885 

President   "The  American  Architect,"  Times  Bldg.,  New  York. 

Burwash,  Nathaniel  Alfred,  Toronto  6th  May,  1905 

D.L.S.,  Grad.  S.P.S. 
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NAME  AND  P.O.  ADDRESS.  DATE  OF  ADMISSION  BY  BOARD. 

Butler,  Matthew  Joseph,  Deputy  Minister 

of  Railways  and  Canals,  Ottawa  11th  Jan.,  1878 

C.E.,  M.I.C.E.,  Mem.  Am.  Soc.  C.E.,  Mem.  Can.  Soc,  C.E. 

Byrne,  Thomas,  Sault  Ste.  Marie  15th  July,  1862 

D.L.S. 

Caddy,  John  St.  Vincent,  Ottawa,  559  King  st.  .6th  Oct.,  1866 

D.L.S. 

Cameron,  Alfred  John,  Peterborough  9th  April,  1889 

Campbell,  Archibald  William,  Toronto, 

Parliament  Buildings  10th  April,  1885 

C.E.,  Deputy  Minister  of  Public  Works. 

Carre,  Henry,  276  Albert  st.,  Belleville, 

Box  203   8th  Nov.,  1861 

M.O.  &  Georgian  Bay  Canal,  B.A.  and  C.E.  (Trin.  Coll.,  Dublin),  D.L.S 

•Carroll,  Cyrus,  Prince  Albert,  Sask  10th  Jan.,  1860 

Mem.  Can.  Soc.  C.E.,  D.L.S. 

Casgrain,  Joseph  Philippe  Baby,  Montreal..  .5th  Jan.,  1887 

D.L.S.,    P.  I,.  S.    (Que.)    C.E,    Assoc.     Mem.    Can.     Soc.    C.  E-,    Chief  Eng. 
t       M.  &  P.  J.  Ry.,  Senator. 

Cavana,  Allan  George,  Orillia  8th  July,  1876 

D.L.S. 

Chalmers,  John,  Engineer's  Office, 

C.N.R.,  Winnipeg  14th  April,  1896 

Grad.  S.P.S. 

Chipman,  Willis,  Toronto,  103  Bay  st  4th  Oct.,  1881 

D.L.S.,  B.A.Sc.  (MeGill),  Mem.  Am.  Soc.  C.E.,  Mem.  Can.  Soc.  C.E. 

Christie,  Uriah  Wesley,  Orangeville  Feb.,  1906 

Clarke,  Fred.  Fieldhouse,  Winchester,  Ont.31st  March,  1905 

Grad.  S.P.S. 

Clarke,  L.O.,  London,  291  Simcoe  st  14th  Feb.,  1903 

Code,  Abraham  Silas,  Alvinston  14th  April,  1896 

Code,  Samuel  Barber,  Smith's  Falls  1st  May,  1905 

Code,  Thomas  George,  Alvinston  17th  April,  1907 

Code,  Richard  Stanley,  Alvinston  17th  April,  1907 

Cotton,  Arthur  Frederick,  North  Bay  11th  July,  1874 

Cozens,  Joseph,  Sault  Ste.  Marie  7th  July,  1875 

D.L.S. 

Crerar,  Samuel  Rutherford,  Toronto, 

School  of  Science  1906 

D.L.S.,  B.A.Sc,  Toronto. 

Dalton,  John  Joseph  Weston,  Ont  1^97 

D.T.S. 

•Davidson,  Alexander,  Arkona  11th  Oct.,  1858 

D.L.S. 

Davis,  Allan  Ross,  230  Portage  Ave.,  Winnipeg, 

Man  8th  Jrn  .  1886 

B.A.  Sc.  (MeGill). 
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Davis,  John,  Alton  5th  April,  1878 

Davis,  William  Mahlon,  Berlin  11th  April,  1885 

Grad.  R.M.  Coll.  (Kingston),  Town  Engineer. 

Deacon,  Thomas  Russ,  Winnipeg  12th  Nov.,  1892 

Grad.  S.P.S. 

Deans,  William  James,  Brandon,  Man  11th  July,  1884 

D.L.S. 

DeMorest,  Richard  Watson,  Sudbury  9th  April,  1889 

M.E. 

Dickson,  James,  Fenelon  Falls  6th  April,  1867 

D.L.S. 

Dixon,  Howard,  Can.  Nor.  Ry.,  Winnipeg  14th  Feb.,  1903 

Grad.  S.P.S. 

Dobbie,  Thomas  William,  Tillsonburg  11th  July,  1856 

D.L.S. 

Dobie,  James  Samuel,  Regina  21st  Feb.,  1898 

B.A.Sc.  (Toronto  Univ.),  D.L.S.,  Director  of  Surveys,  Sask. 

*Doupe,  Joseph,  Winnipeg,  Man., 

169  Edmonton  st.    13th  Jan.,  1863 

C.E.    (McGill),   D.L.S.,   P.L.S.    (Man.),   P.L.S.  (B.C.). 

Dunn,  Thomas  Hamilton,  Winchester  14th  May,  1906 

Grad.  S.P.S. 

Empey,  John  Morgan,  Ottawa  16th  Feb.,  1907 

D.L.S. 

Esten,  Henry  Lionel,  Toronto,  157  Bay  st  7th  Jan.,  1887 

Evans,  John  Dunlop,  Trenton  8th  July,  1864 

D.L.S..  Mem.  Can.  Soc.  C.E.,  Chief  Eng.  Cent.  Cnt.  Ry. 

Fair,  John,  Brantford  13th  April,  1875 

Fairbairn,  Richard  Purdom,  Toronto, 

452  Markham  st  7th  Oct.,  1876 

Surveyor  for  Dept.  of  Pub.  Works,  Ontario. 

Fairchild,  Charles  Court,  Simcoe  9th  April,  1894 

Grad.  S.P.S.,  D.L.S. 

Fairchild,  William  Howard,  Simcoe  17th  Feb.,  1900 

Farncomb,  Alfred  Ernest,  Red  Deer,  Alberta. 9th  April,  1895 

D.L.S. 

Farncomb,  Frederick  William,  London, 

213  Dundas  st.   6th  Nov.,  1889 

FAWCETT,  THOMAS,  Niagara  Falls.  .....  .  .6th  Jan.,  1881 

President  Association  of  O.  L.  Surveyors,  Dom.  Topographical  Surveyor. 

Fitton,  Charles  Edward,  Orillia,  Box  142..  10th  April,  1879 

D.L.S. 

Fitzgerald,  James  William,  Peterborough. ..  13th  Feb.,  1904 
Flater,  Frederick  William,  Petrolea  9th  April,  1888 
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Ford,  William  Butterton,  Wabana,  Nfld  21st.  Feb.,  1898 

Francis,  John  James,  Sarnia  P.O., 

Box  304   16th  Oct.,  1861 

D.L.S. 

Fuce,  Edward  Oliver,  Gait  17th  Feb.,  1906 

Fullerton,  Charles  Herbert,  New  Liskeard.  .  .  .7th  May,  1906 

D.L.S.',  Grad.  S.P.S. 

Galbraith,  William,  Bracebridge  4th  April,  1883 

D.L.S. 

Gamble,  Killaly,  Toronto,  31  Sussex  Court.  ..6th  April,  1888 

D.L.S.,  P.L.S.  (Man.),  Sec.  Assoc.  O.L.S.,  Captain  R.A.  (Ret'). 

Gardiner,  Edward,  St.  Catharines  6th  Jan.,  1866 

D.L.S. 

Gaviller,  Maurice,  Collingwood,  Box  164  6th  Jan.,  1866 

C.E.  (McGill),  D.L.S. 

*Gibson,  James  Alexander,  Oshawa  7th  April,  1855 

D.L.S. 

Gibson,  Peter  Silas,  Willowdale  19th  July,  1858 

C.E.M.S.  (Mich.  Univ.),  D.L.S.,  Mem.  Can.  Soc.  C.E.,  Eng.  Tp.  of  York. 

Gibson,  Wilbert  Silas,  Willowdale  21st  Feb.,  1898 

Gillon,  Douglas  John,  Fort  Frances  9th  Nov.,  1895 

Grad.  R.I.E.  Coll. 

Gravdon,  Aquila  Ormsby,  City  Engineer 

London  8th  July,  1880 

Green,  Thomas  Daniel,  Dawson  City,  Yukon.  .7th  Jan.,  1885 

D.L.S. 

Griffin,  Albert  Dyke,  B.A.,  Woodstock  11th  Nov.,  1890 

Half ord,  Abraham  Joseph  Bartholomew,  Essex  Centre .  . 
Hanes,  George  Samuel,  Windsor  6th  May,  1905 

Grad.  S.P.S. 

Hart,  Milner,  Toronto,  103  Bay  st  11th  July,  1863 

D.L.S. 

Heaman,  John  Andrew,  G.T.R.,  Union 

Station,  Toronto  16th  Nov.,  1896 

Henry,  Frederick,  London,  Albion  Bldg....7th  April,  1887 
Hobson,  Joseph,  Montreal,  G.T.R.  Office  3rd  Oct.,  1855 

D.L.S.,  Chief  Eng.  Grand  Trunk  Railway  System. 

Holcroft,  Herbert  Spencer,  Toronto, 

182  Bloor  st.  w  17th  Feb.,  1902 

D.L.S.,  B.A.Sc.   (Toronto  Univ.). 

Holland,  Wm.  Hugh,  Toronto    .  .  .1st  May,  1907. 
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Hopkins,  Marshall  Willard,  Edmonton,  Alta.l3th  Nov.,  1893 

D.L.S.,  B.A.  Sc.  (McGill),  Assoc.  Mem.  Can.  Soc.  C.E. 

Hutcheon,  James,  Guelph   10th  Nov.,  1891 

Grad.  S.P.S. 

Irwin,  James  Moore,  Rat  Portage  13th  Jan.,  1863 

d.l.s. 

Jackson,  John  Herbert,  Niagara  Falls  16th  Feb.,  1901 

James,  Darrell  Denman,  Toronto, 

227  George  st  3rd  Nov.,  1891 

D.L.S.    B.A..  B.A.Sc.  (Toronto  Univ.). 

James,  Silas,  Toronto,  227  George  st  19th  July,  1858 

D.L.S. 

Johnston,  Herbert,  Berlin  21st  Feb.,  1905 

Grad.  S.P.S.  - 

Jones,  Charles  Albert,  Petrolea  8th  April,  1881 

D.L.S. 

Jones,  John  Henry,  Sarnia,  Box  194  10th  Oct.,  1886 

D.L.S. 

Jones,  Thomas  Henry,  Brantford  10th  Oct.,  1878 

B.A.Sc.   (McGill),  D.L.S.,  City  Engineer. 

*Keefer,  Thomas  Coltrin,  Ottawa  14th  Aug.,  1840 

D.L.S..  C.E. 

Kennedy,  James  Henry,  Penticton,  B.C.... 7th  April,  1887 


C.E.   (Toronto  Univ.) 

Kirkpatrick,  George  Brownly,  Toronto, 

Dept.  of  Crown  Lands  13th  April,  1863 

D.L.S.,   Director  of  Surveys. 

Laird,  James  Stewart,  Essex  6th  April,  1867 

D.L.S. 

Laird,  Robert,  Sudbury  11th  Nov.,  1887 

Grad.  S.P.S. 

Lawe,  Henry,  Ottawa  6th  Oct.,  1860 

Lewis,  John  Bower,  Ottawa,  Brunswick 

House   4th  Oct.,  1883 

D.L.S.,  P.L.S.  (Quebec),  C.E. 

Lcugheed,  Aaron,  Port  Arthur  12th  Nov.,  1888 

D.l.s. 

Low,  Edward  Hamilton,  Sudbury  17th  Feb.,  1902 

Grad.  R.M.C.  (Kingston). 

*Low,  Nathaniel  Edward,  Wiarton  11th  July,  1856 

D.L.S. 

Lumsden,  Hugh  David,  Ottawa  4th  Jan.,  1866 

C.E.,  D.L.S.,  M.I.C.E.,  Mem.  Can.  Soc.  C.E.,  Chief  Eng.  Trans.  Cont.  Ry. 

MacKay,  James  John,  Hamilton  25th  Feb.,  1899 


LIST  OF  MEM B MRS. 


1«1 


NAME  AND  P.O.  ADDRESS.  DATE  OF  ADMISSION  BY  BOAR1 

MacKenzie,  William,  Sarnia  11th  April,  1896 

Grad.  R.M.C.  (Kingston). 

MacKenzie,  William  Lyon  (not  known) ...  .7th  April,  1887 

C.E. 

McAuslan,  Herbert  James,  Heathcote  19th  Feb.,  1906 

McCaw,  Robert  Daniel,  Welland  '  16th  Feb.,  1907 

McCubbin,  George  Albert,  St.  Thomas, 

City  Engineer's  Office   9th  Nov.,  1895 

Assistant   City  Engineer. 

McDonell,  Augustine,  Chatham, 

4  and  5  Eberts  Block  11th  July,  1863 

D.L.S. 

McDowall,  Robert,  Owen  Sound  11th  Nov.,  1890 

Grad.  S.P.S.,  Town  Engineer. 

McEvoy,  Henry  Robinson,  St.  Mary's  10th  July,  1875 

D.L.S. 

McFadden,  Moses,  Neepawa,  Man  13th  April,  1858 

D.L.S.,  P.L.S.  (Man.). 

McFarlen,  George  Walter,  Toronto,  City  Hall, 

City  Engineer's  Office  11th  Nov.  1858 

Grad.  S.P.S. 

McGrandle,  Hugh,  Huntsville  5th  Jan.,  1883 

D.L.S. 

McKay,  Owen,  Windsor,  P.O.  Box  167  7th  Jan.,  1887 

Grad.  S.P.S.,  Chief  Eng.  D.  &  L.  E.  Ry. 

McKenna,  John  Joseph,  Dublin  9th  July,  1860 

D.L.S.  . 


McLatchie,  John,  Nelson,  B.C.,  P.O.  Box  128. .  .9th  Jan.,  1864 

D.L.S.,  P.L.S.  (Que.,  Man.  and  B.C.). 


McLean,  James  Keachie,  Ottawa,  Dept. 

Indian  Affairs  8th  April,  1876 

D.L.S. 

McLean,  William  Arthur,  Toronto,  , 

Parliament  Buildings  21st  Feb.,  1898 

Secretary  of  Roads. 

McLennan,  Murdoch  John,  Williamstown .  .  .  13th  Nov.,  1893 

B.A.Sc.  (McGill),  D.L.S. 

MeMullen,  William  Ernest,  St.  John,  N.B  11th  Nov.,  1892 

Asst.  Eng.  C.  P.  Ry. 

McNab,  Jchn  Duncan  (not  known)  9th  Oct.,  1879 

McNaughton,  Alexander  Lome,  Cornwall  .May,  1905 

McNanghtcn,  Finlay  Donald,  Cornwall  25th  Feb.,  1899 
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McPherson,  Archibald  John,  Brockville  10th  April,  1897 

B.A.Sc.    (Toronto  Univ.),  D.L.S. 

McPherson,  Charles  Wilfrid,  Dawson,  N.W.T. 

Director  of  Surveys,  Yukon  21st  Feb.,  1899 

D.L.S. ,   Director  of  Surveys,  Yukon. 

McPhillips,  George,  Winnipeg,  Man  9th  July,  1885 

D.L.S.,  P.L.S.  (Man.). 

Manigault,  William  Mazyck,  Strathroy, 

P.O.  Box  300   8th  July,  1876 

Meadows,  William  Walter,  Windsor  21st  Feb.,  1898 

D.L.S.,  Grad.  S.P.S. 

Miles,  Charles  Falconer,  268  Triangle  St., 

Buffalo,  N.Y  13th  Jan.,  1862 

D.L.S. 

Miller,  Frederick  Fraser,  Napanee  8th  Jan.,  1885 

D.L.S. 

Montgomery,  Royal  Harp,  Prince  Albert,  Sask.6th  May,  1905 


D.L.S. 

Moore,  John  MacKenzie,  London, 

Albion  Building  9th  Oct.,  1879 

Moore,  John  Harrison,  Smith's  Falls  11th  Nov.,  1889 

Grad.  S.P.S. 

Morris,  Alfred  Edmund,  Montreal,  Que.  ..10th  April,  1879 
Morris,  James  Lewis,  Pembroke  7th  July,  1886 

D.L.S.,  C.E.  (Toronto  Univ.). 

Mountain,  George  Alphonse,  Ottawa  9th  Jan.,  1884 

Mem.  Can.  Soc.  C.E.,  D.L.S.,  P.L.S.  (Que.),  Engineer  ror 
Railway  Commission. 

Murdoch,  William,  Bowmanville   10th  Jan.,  1860 

D.L.S.,  C.E. 

Murphy,  Charles  Joseph,  Toronto, 

157  Bay  st  6th  Oct.,  1886 

Nash,  Thomas  Webb,  Kingston  7th  April,  1854 

D.L.S. 

Newman,  John  James,  Windsor  21st  Feb.,  1898 

Newman,  William,  Windsor, 

57  Sandwich  st.  w  »  12th  Nov.,  1892 

Grad.  S.P.S. 

Niven,  Alexander,  Haliburton  8th  July,  1859 

D.L.S. 

Ogilvie,  William,  27  Nepean  si,  Ottawa  12th  July,  1869 

D.L.S. 
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O'Hara,  Walter  Francis,  236  Waverly  St., 

Ottawa  14th  April,  1802 

D.L.S. 

Parsons,  Johnston  Lindsey  Rowlett,  Toronto. 6th  May,  1905 

D.L.S.,  Grad.  S.P.S. 

Patten,  Thaddeus  James,  Little  Current  5th  Jan.,  1883 

D.L.S. 

Pinhey,  Charles  Herbert,  Ottawa,  , 

110  Wellington  st  12th  Nov.,  1888 

D.L.S.,  Grad.  S.P.S.,  Assoc.  Mem.  Can.  Soc.  C.E. 

Proudfoot,  Hume  Blake,  Toronto,  130  Roxbor- 

ough  st.  w  6th  Jan.,  1882 

B.A.Sc.   (Toronto  Univ.). 

Rainboth,  Edward  Joseph,  Ottawa  11th  Nov.,  1887 

D.L.S. 

Rainboth,  George  Charles,  Aylmer,  P.Q  11th  July,  1868 

D.L.S.,  P.L.S.  (Que.). 

Bernhardt,  Carl,  Box  303,  Cobalt  25th  Feb.,  1899 

B.A.Sc,  McGill. 

Reynolds,  Samuel  Henry,  Winnipeg  17th  July,  1880 

Roberts,  Vaughan  Maurice,  St.  Catharines . .  5th  April,  1887 

.  D.L.S. 

Robertson,  James,  Glencoe   11th  July,  1885 

Grad.  S.P.S. 

Roger,  John,  Mitchell  10th  Nov.,  1888 

Grad.  S.P.S. 

•Rombough,  Wm.  R.,  Toronto,  254  Borden  st.l4th  Nov.,  1848 

D.L.S. 

Rorke,  Louis  Valentine,  Toronto, 

405  Temple  Building  14th  April,  1890 

D.L.S. 

Ross,  George,  Welland   10th  July,  1879 

B.A.Sc.    (McGill),  D.L.S. 

Routly,  Herbert  Thomas  1st  May,  1907 

Russell,  Alexander  Lord,  Port  Arthur  16th  April,  1873 

D.L.S.,  P.L.S.  (Que.). 

Rutherford,  T.  N  18th  May,  1906 

*Scane,  Thomas,  Ridgetown  7th  Jan.,  1865 

D.L.S. 

*Schofield,  Milton  C,  Guelph,  Ont  28th  Sept.,  1843 

D.L.S. 

Schwitzer,  John  Edward,  C.P.R.  Ry.  Co., 

Winnipeg,  Man  16th  Nov..  1S96 

B.A.Sc.  (McGill). 
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Seager,  Edmund,  Eat  Portage   8th  July,  1861 

D.L.S. 

Selby,  Henry  Walter,  125  Howland  ave., 

Toronto  8th  Jan.,  1876 

D.L.S. 

Sewell,  Henry  DeQuincy,  Toronto, 

34  Yonge  st  9th  July,  1885 

D.L.S.,  A.M.I.C.E. 

Seymour,  Horace  Llewellyn,  Ottawa  16th  Feb.,  1907 

D.L.S. 

Shaw,  John  Henry,  North  Bay  17th  Feb.,  1900 

Grad.  S.P.S. 

Silvester,  George  Ernest,  Sudbury  12th  Nov.,  1892 

Grad.  S.P.S. 

Sing,  Josiah  Gershom,  Toronto,  Room  71, 

Confederation  Life  Building   9th  Jan.,  1879 

D.L.S.,  C.E.,  Public  Works  Dept. 

Smith,  Angus,  Stratford  14th  April,  1896 

Grad.  S.P.S.,  City  Engineer. 

Smith,  George,  Box  25,  Lindsay  7th  April,  1881 

Engineer  for  Co.  Victoria  and  four  Townships. 

Smith,  James  Herbert,  New  Liskeard  27th  Dec.,  1904 

Smith,  Charles  Campbell,  Ottawa  16th  Feb.,  1907 

D.L.S. 

Smith,  Walter,  Lindsay  16th  Feb.,  1907 

Speight,  Thomas  Bailey,  Toronto, 

405  Temple  Building  6th  Jan.,  1882 

D.L.S. 

Squire,  Richard  Herbert,  Brantford, 

54  Market  St  14th  April,  1896 

B.A.Sc.  (Toronto  Univ.). 

Stacey,  Albert  George,  Ottawa  16th  Feb.,  1907 

D.L.S. 

Steele,  David  Layton,  Meaford  May,  1905 

Steele,  Edward  Charles,  Sault  Ste.  Marie  9th  April,  1889 

Assoc.  Mem.  Can.  Soc.  C.E. 

*Stewart,  George  Alexander,  8th  July,  1852 

D.L.S. 

Stewart,  John,  (address  not  known)  11th  Nov.,  1887 

D.L.S. 

Stewart,  Walter  Edgar,  Aylmer  12th  April,  1892 

•Strange,  Henry,  Rockwood   30th  Nov.,  1838 

D.L.S.,  C.E. 

Stull,  William  Walter,  Sudbury   17th  Feb.,  1900 

B.A.Sc.   (Toronto  Univ.), 
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Tench,  William  Eastwood,  Niagara  Falls. 

Townsend,  David  Thomas,  Woodstock  17th  Feb.,  1906 

D.L.S.,  B.A.Sc,  Toronto. 

Traynor,  Isaac,  Dundalk   16th  April,  1873 

D.L.S. 

Turnbull,  Thomas,  Winnipeg,  Man., 

C.  N.  R.  Eng.  Office  6th  July,  1878 

D.L.S.,  C.E.   (Toronto  Univ.). 

Tyrrell,  James  Williams,  Hamilton, 

42  James  st.  n  8th  April,  1885 

C.E.  (Toronto  Univ.),  D.L.S. ,  Co.  Eng.  for  Wentworth. 

*Unwin,  Charles,  Toronto,  126  Seaton  st  12th  April,  1852 

D.L.S.,  City  Surveyor. 

Ure,  Frederick  John,  Woodstock   7th  April,  1887 

D.L.S. 

Van  Nostrand,  Arthur  J.,  Toronto, 

405  Temple  Building   30th  Oct.,  1882 

D.L.S. 

Waddell,  William  Henry,  Hamilton  May,  1905 

D.L.S. 

Wadsworth,  Vernon  Bay  ley,  Toronto, 

103  Bay  st  9th  April,  1864 

D.L.S. 

Walker,  Alfred  Paverly,  Toronto,  Room  508, 

Union  Station,  C.  P.  Ry.,  Eng.  Office  6th  Jan.,  1882 

D.L.S.,  Mem.  Can.  Soc.  C.E. 

Wallace,  James  Nevin,  Calgary,  Alta  21st  Feb.,  1898 

D.L.S.,  B.A.,  B.E.  (Trin.  Coll.,  Dublin). 

Ward,  Archeson  Thomas, 

Toronto,  405  Temple  Building  10th  April,  1897 

Warren,  James,  Walkerton,  P.O.  Box  190  7th  Oct.,  1864 

D.L.S. 

Watson,  John  McCormack,  Orillia, 

P.O.  Box  224   13th  April,  1892 

Wells,  Arthur  Frederick,  Sandwich  17th  Feb.,  1906 

rWetherald,  Thomas,  Goderich, 

P.O.  Box  273   12th  Jan.,  1856 

D.L.S.,  C.E. 

Weekes,  Abel  Seneca,  Glencoe   12th  April,  1890 

D.L.S. 

Weekes,  Melville  Bell,  Brantford  17th  Feb.,  1900 


B.A.Sc.  (Toronto  Univ.),  D.L.S. 
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West,  Robert  Francis,  Orangeville   7th  April,  1881 

Wheelock,  Charles  Richard,  Orangeville  7th  Jan.,  1886 

Treasurer  County  of  Dufferin. 

Whitson,  James  Francis,  Toronto, 

Dept.  of  Lands,  Forests  and  Mines.... 9th  Jan.,  1886 
Wicksteed,  Henry  King,  Cobourg  7th  Jan.,  1886 

D.L.S..  C.E. 

Wiggins,  Thos.  Henry,  Finch,  Ont  10th  Nov.  1891 

Grad.  S.P.S. 

Wilde,  John  Absalom,  Sault  Ste.  Marie.... 9th  April,  18 
Wilkie,  Edward  Thomson,  Carleton  Place..  11th  April,  1891 

D.L.S. 

Wilkins,  Fred.  Wm,  Norwood,  Ont  6th,  Jan.,  1877 

D.T.S. 

Williams,  David,  Port  Arthur  9th  April,  1864 

D.L.S. 

♦Winter,  Henry,  Thornyhurst  11th  July,  1853 

D.L.S.,  C.E. 

*Wood,  Henry  0.,  Billings  Bridge  10th  Oct.,  1855 

•Yarnold.  William  Edward,  Port  Perry, 

P.O.  Box  44   7th  April,  1854 

D.L.S. 
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Anderson,  John  Drummond,  Trail,  B.C....  13th  April,  1892 

Anderson,  William  Beaumont,  Ottawa, 

178  Cartier  st  14th  Feb.,  1903 

Grad.  R.M.C.,  B.A.Sc.  (McGill),  M.  Can.  Soc.  C.E.,  D.L.S. 

Apsey,  John  Fletcher,  Cumberland,  Md  6th  Jan.,  1886 


Grad.  S.P.S. 

Aylsworth,  Charles  Fraser,  Sr.,  Madoc  2nd  April,  1861 

D.L.S. 

Bowman,  Arthur  Meyer,  Mahan, 

Beaver  Co.,  Pa  11th  Nov.,  1887 

Grad.  S.P.S.,  Staff  of  U.  S.  Engineers. 

Bowman,  Franklin  Meyer,  Bellevue, 

Allegheny  Co.,  Pa  11th  April,  1892 

Grad.  S.P.S. ,  Engineer  Structural  Iron  Works. 

Brady,  James,  Victoria,  B.C.,  P.O.  Box  815.  .15th  July,  1862 

M.E. 

Burnet,  Hugh,  Victoria,  B.C  5th  April,  1887 


D.L.S.,  P.L.S.  (B.C.). 

Cambie,  Henry  John,  Vancouver,  B.C  8th  July,  1861 

D.L.S.,  P.L.S.  (B.C.). 

Carbert,  J.  Alfred,  Medicine  Hat,  Assa  7th  April,  1876 

Dist.  Eng.  and  Surveyor. 

Carpenter,  Henry  Stanley,  Collingwood  25th  Feb.,  1899 

D.L.S.,  'B.A.Sc.,  Toronto. 

*Charlesworth,  Lionel  Clare, 

Edmonton,  Alta  14th  April,  1896 

Grad.  S.P.S..  Director  of  Surveys,  Saskatchewan,  D.L.S. 

Coleman,  Richard  Herbert,  Toronto,  Can.  Co.  Offices. 

Imperial  Bank  Chambers   6th  Oct.,  1877 
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Drewry,  William  Stewart,  Ottawa, 

Dept.  of  the  Interior  5th  April,  1883 

D.L.S.  * 

Ducker,  William  A.,  Winnipeg,  Man  6th  April,  18S2 

D.L.S. ,  P.L.S.  (Man.),  Swamp  Lands  Comm'r. 

Edwards,  George,  Thurso,  P.Q  6th  Jan.,  1866 

D.L.S. 

*Ellis,  Henry  Disney,  Kuching,  Sarawak, 

Borneo  7th  April,  1877 

D.L.S.,  Commissioner  of  Pub.  Works  and  Surveys. 

Oalbraith,  John,  Toronto, 

y     School  of  Prac.  Science  13th  April,  1875 

M.A.,  D.L.S.,  Prof.  Engineering  S.P.S. 

Gibbons,  James,  Ottawa,  Dept.  of  the  Int.  ,15th  April,  1890 

Grad.  S.P.S. ,  Dominion  Topographical  Surveyor. 

Gibson,  George,  St.  Catharines...  10th  April,  1860 

D.L.S. 

Gibson,  Harold  Holmes,  Jackson,  Kentucky.  .8th  Sept.,  1891 
♦Harris,  John  Walter,  Winnipeg,  Man  6th  Oct.,  1866 

P.L.S.  (Man.),  D.L.S.,  Assessment  Com. 

*Harvey,  Thos.  Alex., 

239  Vernon  ave.,  Long  Island,  N.  Y.  City.  13th  Nov.,  1893 

Henderson,  Eder  Eli,  Henderson  P.O.,  Maine .  7th  April,  1887 


Grad.  S.P.S. 

Hermon,  Ernest  Bolton,  Vancouver,  B.C  7th  Oct.,  1885 

P.L.S.  (B.C.),  D.L.S. 

Innes,  William  Livingstone,  Simcoe  14th  April,  1892 

C.E.  (Toronto  Univ.). 


Jephson,  Richard  Jermy,  Winnipeg,  Man.. 7th  April,  1877 

P.L.S.  (B.C.),  D.L.S. 

Johnson,  Sydney  Munnings,  Greenwood,  B.C  .9th  Nov.,  1895 

Johnston,  Robert  Thornton,  The  Riviera, 


142  st.  and  7th  ave.,  N.  Y.  City  9th  April,  1899 

*Kippax,  Hargreaves,  Huron,  South  Dakota. 7th  July,  1877 

C.E.  (Toronto  Univ.),  Assistant  to  Surveyor-General. 

Kirk,  John  Albert,  Revelstoke,  B.C  6th  July,  1877 


D.L.S.,  P.L.S.  (B.C.). 
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Klotz,  Otto,  437  Albert  st,  Ottawa  6th  Jan.,  1867 

Dom.  Top.  Surveyor,  C.E.  (Mich.  Univ.),  LL.D. 

Lane,  Andrew,  Sparrow's  Point,  Md  4th  April,  1895 


Grad.  S.P.S.,  Draftsman  Maryland  Steel  Co. 

Lendrum,  Robert  Watt,  Strathcona,  Alta. . .  .8th  Jan.,  1874 


D.L.S. 

Livingstone,  Thomas  Chisholm, 

(address  not  known)   10th  Jan.,  1859 

D.L.S. 

MacLeod,  Henry  Augustus  F.,  Ottawa, 

340  Cooper  st.   11th  Oct.,  1856 

D.L.S..  C.E. 

MacPherson,  Duncan,  Montreal  9th  Jan.,  1884 


Grad.  R.M.C.,  M.I.C.E.,  Mem.  Can.  Soc.  C.E.,  Div.  Eng.  East 
Div.  C.P.R.,  D.L.S. 

McCulloch,  Andrew,  Lake  Nelson,  B.C  

Grad.  S.P.S.,  Assoc.  Mem.  Can.  Soc.  C\E.,  City  Engineer. 


McLennan,  Roderick,  Toronto  20th  Jan.,  1846 

Magrath,  Charles  Alexander,  Lethbridge,  Alta.  1st  Nov.,  1881 

B.A.Sc.    (McGill),  D.L.S.,   P.L.S.  (B.C.). 

Marshall,  James,  Blyth  6th  Oct.,  1866 

D.L.S. 

Moore,  "Thos.  Alexander,  London  South  12th  Nov.,  1892 

Munro,  John  Vicar,  New  York,  N.Y., 

359  West  31st  st  9th  April,  1895 

tPaterson,  James  Allison  5th  April,  1878 

C.E.,  Mem.  Can.  Soc.  C.E. 

Pearce,  William,  Calgary,  Alta...  12th  Oct.,  1872 


D.L.S.,  P.L.S.   (B.C.),  Asst.  B.C.  Land  Commissioner  for  C.P.R. 

Peterson,  Peter  Alexander,  Montreal,  P.Q...16th  July,  1S63 

D.L.S.,  C.E<  (Toronto  Univ.) 

Ponton,  Archibald  William,  Macleod,  Alta.  1 9th  April.  1880 
Purvis,  Frank,  Mesa  City,  Arizona  7th  April,  1875 
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NAME  AND  P.O.  ADDRESS.  DATE  OF  ADMISSION  BY  BOARD. 


Reid,  John  Lestock,  Prince  Albert,  Sask  8th  April,  1870 

D.L.S. 

ReifTenstein,  James  Henry,  Ottawa, 

Dept.  of  the  Interior  , ..16th  April,  1873 

D.L.S. 

Reilly,  William  Robinson,  London, 

361  Simcoe  st  7th  April,  1881 

D.L.S.,   P.L.S.  (Man.). 

Ritchie,  Nelson  Thomas,  Kipiegan,  Man  9th  Nov.,  1888 

P.L.S.  (Man.) 

Robinson,  Franklin  Joseph,  Regina  21st  Feb.,  1898 

Grad.  S.P.S.,  D.L.S.,  Dep.  Min.  Pub.  Works. 

Rogers,  Richard  Birdsall,  Peterborough  9th  Jan.,  1879 

B.A.Sc.   (McGill),  D.L.S. 

*Ross,  Joseph  Edmund,  New  Westminster, 

B.C  11th  Nov.,  1890 

D.L.S.,  P.L.S.  (B.C.). 

Sanderson,  Daniel  Leavens,  Coral,  Mich  4th  Oct.,  1882 


Saunders,  Bryce  Johnston,  Edmonton,  Alta — 7th  Jan.,  1885 

B.A.Sc.  (McGill),  D.L.S. 

Shaw,  Charles  Aeneas,  Greenwood,  B.C  6th  Oct.,  1877 

P.L.S.  (B.C.). 

Sherman,  Ruyter  Stinson,  Mission  City,  B.C.12th  April,  1890 

P.L.S.  (B.C.). 

Smith,  Henry,  Toronto,  Dept.  of  Lands, 

Forests  and  Mines  8th  Nov.,  1861 

D.L.S.,  Mem.  Can.  Soc.  C.E. 

Stewart,  Elihu,  Ottawa,  Dept.  of  Interior .  .8th  April,  1872 

D.L.S.,  Chief  Inspector  of  Forestry. 


#Stewart,  Louis  Beaufort,  Toronto, 

School  of  Prac.  Science  6th  April,  1882 

Dora.  Top.  Surveyor,  Professor  of  Surveying. 

•Taylor,  William  Verner,  Montreal, 

Sovereign  Bank  Buildings  7th  Nov.,  f896 

Grad.  S.P.S. 


Tracey,  Thomas  Henry,  Vancouver,  B.C  8th  April,  1870 

C.E.,   P.L.S.   (B.C.).  D.L.S. 


LIST  OF  MEMBERS. 
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NAME  AND  P.O.  ADDRESS.  DATE  OF  ADMISSION  BY  BOARD. 

Vicars,  John  Richard  Odium,  Kamloops,  B.C.  .5th  Jan.,  1887 

P.L.S.  (B.C.),  D.L.S. 

Wallace,  Charles  Hugh,  36  Dame  st.,  Dublin, 

Ireland   9th  Nov.,  1889 

C.E.  (Trin.  Coll.,  Dublin),  Dom.  Top.  Surveyor. 

"Vheeler,  Arthur  Oliver,  Calgary,  Alta  8th  July,  1881 

P.L.S.  (B.C.),  D.L.S. ,  Topographer,  Dept.  of  Interior. 


SUMMARY. 

Active  members  subject  to  dues   228 

Active  members  exempted  from  dues   17 

Withdrawn  from  practice  (including'  9  Associates) ....  67 

Dead  -     60 


Total  number  enrolled  since  incorporation   372 
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ADVERTISEMENTS. 


The  Art  Metropole 

LIMITED 

149  Yonge  St.,  Toronto. 

IMPORTERS  OF 

ENGINEERS'  AND  SURVEYORS'  INSTRUMENTS 

OF  ALL  KINDS.    Only  the  Best  Makers  represented. 


Illustrated  Catalogue  and  Price  List  on  application. 

We  buy  strictly  for  cash  and  sell  at  small  margin  to  cash  buyers. 


NO.  23. 


ANNUAL  REPORT 


OF  THE 


ASSOCIATION  OF 
ONTARIO  LAND  SURVEYORS 

ORGANIZED   1886.  INCORPORATED  1892. 

AND 

PROCEEDINGS 

AT  THE 

SIXTEENTH  ANNUAE  MEETING  SINCE 
INCORPORATION 

HELD  AT 

TORONTO 

FEBRUARY   25th,   26th  and  27th 
1908. 


Printed  for  the  Association  by 
THE   STEVENSON    PRINTING  COMPANY 

184  ADELAIDE  STREET  WEST 
TORONTO 


Patronize  Our  Advertisers. 


NOTICES. 


MEMBERS  and  others  will  be  supplied  with  copies  of  the 
Annual  Reports  for  1886,  1887,  1888,  1889,  1891,  1892, 
1893,  1894,  1895,  1896,   1897,  1898,  1899,  1900,  1901, 
1902,  1903,  1904,  1905,  1906,  1907,  or  1908  upon  remitting  to 
the  Secretary  fifty  cents  for  each  copy  required. 

Copies  of  the  "Manual"  may  also  be  had  from  the  Secre- 
tary, price  fifty  cents. 

Each  member  of  the  Association  is  reminded  of  the  fact  that 
for  the  next  Annual  Meeting  a  good  programme  is  most  desirable 
and  to  ensure  its  preparation  it  is  not  now  too  early  to  bear  the 
matter  in  mind. 

In  addition  to  its  use  as  a  library,  the  Repository  now  serves 
as  a  drafting  room  for  members  when  copying  Crown  Lands  plans 

and  notes. 

Published  annually  by  the  Association  of  Ontario  Land 
Surveyors.    Edition,  1350  copies ;  price,  50  cents. 


Patronize  Our  Advertisers. 


PREFACE. 


To  the  Members  of  the  Association  of  Ontario  Land  Surveyors. 

The  Proceedings  of  the  Association  at  its  Sixteenth  Annual 
Meeting  are  herewith  presented. 

Respectfully  submitted  on  behalf  of  the  Council. 

KiLiyAi/Y  Gamble, 

Secretary. 
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ASSOCIATION  OF 


ONTARIO  LAND  SURVEYORS 

(INCORPORATED  1892.) 

Organized  23rd  February,  1886. 


OFFICERS  FOR  1908-1909. 


PRESIDENT. 

A.  J.  Van  Nostrand  -  Toronto. 

VICE=PRES1DENT. 

Lewis  Bolton         -         -         -         -         -  Listowel. 

CHAIRMAN  OF  COUNCIL. 

G.  B.  Kirkpatrick         -  Toronto. 

SECRETARY-TREASURER. 

Killaly  Gamble         -  Toronto. 

MEMBERS  OF  COUNCIL. 

Hon.  Frank  Cochrane,  Commissioner  Lands,  Forests  and  Mines. 


G.  B.  Kirkpatrick,  Toronto, 
J.  F.  Whitson,  Toronto. 

P.  S.  Gibson,  Willowdale, 
C.  J.  Murphy,  Toronto. 

Alex.  Niven,  Haliburton, 

H.  J.  Be att y,  Eganville. 


J  For  Term  Ending  April,  1911. 
|  For  Term  Ending  April,  1910 
|  For  Term  Ending  April,  1909 


AUDITORS. 

J.  J.  MacKay  -  -  -  -        -  Hamilton. 

A.  T.  Ward        -         -  -         -         -  Toronto. 

BANKERS. 

Imperial  Bank  of  Canada  (Yonge  St.  Branch),  Toronto. 


BOARD  OF  EXAMINERS. 


G.  B.  Kirkpatrick  (Chairman). 

G.  B.  Kirkpatrick,  Toronto, 

t  [For  3  years. 

Owen  McKay,  Walkerville.  J 

P.  S.  Gibson,  Willowdale,  )  -  rt 

-     •  i    For  2  years. 

Alex.  Niven,  Haliburton.  j 

Thos.  Fawcett,  Niagara  Falls,  "I 

_  y  For  1  year. 

T.  B.  Speight,  Toronto.  j 

Killaly  Gamble  (Secretary  of  Board). 

Note. — Board  meets  at  Department  of  Lands,  Forests  and 
Mines,  Parliament  Buildings,  Monday,  8th  February,  1909. 

COMMITTEES,  1908-1909 

STANDING 

Land  Surveying — J.  McC.  Watson  (Chairman),  P.  S.  Gibson,  T. 

B.  Speight,  W.  Galbraith,  A.  Niven,  W.  H.  Waddell,  H.  J. 

Beatty,  J.  W.  Fitzgerald. 
Drainage — J.  J.  Newman  (Chairman),  Geo.  Ross,  R.  McDowall, 

Geo.  Smith,  C.  A.  Jones,  W.  M.  Manigault,  A.  S.  Code,  J. 

H.  Moore. 

Engineering — Owen  McKav  (Chairman),  J.  Hntcheon,  E.  B.  Bar- 
row, J.  G.  Sing,  A.  P.  Walker,  W.  E.  McMullen,  J.  D.  Evans. 

Topographical  Survey — T.  Fawcett  (Chairman),  J.  L.  Morris,  B. 
J.  Saunders,  L.  B.  Stewart,  F.  L.  Blake,  C.  C.  Fairchild,  J. 
N.  Wallace. 

Entertainment — L.  V.  Rorke.  (Ch?irm^n),  H.  S.  Holcroft,  C. 

J.  Murphy,  Killaly    Gamble,  T.  D.   Green,   H.  L.  Est- 

en,  A.  J.  Van  Nostrand. 
Publication — Killaly  Gamble   (Chairman),  Willis  Chipman,  A. 

J.  Van  Nostrand,  J.  F.  Whitson,  H.  de  Q.  Sewell,  W.  A. 

McLean. 

special 

Legislation — G.  B.  Kirkpatrick  (Chairman),  Jas.  Dickson,  J.  W. 
Fitzgerald,  M.  Gaviller,  P.  S.  Gibson,  C.  A.  Jones,  A  Niven, 
Jas.  Robertson,  T.  B.  Speight,  E.  T.  Wilkie. 

Repository  and  Biography — H.  L.  Esten  (Chairman),  C.  Unwin, 
G.  B.  Kirkpatrick,  J.  F.  Whitson,  Killaly  Gamble. 

Exploration— H.  W.  Selby  (Chairman),  J.  W.  Tyrrell,  L.  V. 
Rorke,  T.  B.  Speight,  H.  B.  Prondfoot,  W.  W/ Stull,  A.  T. 
Ward. 

Polar  Research — Willis  Chipman  (Chairman),  L.  B.  Stewart, 
O.  J.  Klotz,  Thos.  Fawcett,  J.  W.  Tyrrell,  J.  F.  Whitson,  J. 
L.  Morris. 


Programme  of  the 

Hesociation  of  Ontario  lanD  Survcpors 


(incorporated) 

AT  ITS  SIXTEENTH  ANNUAL  MEETING  HELD  AT  TORONTO, 
FEBRUARY  25th,  26th  AND  27th,  1908. 


PROGRAMME 


Tuesday,  25th  February— Morning,  10  o'clock. 

AT   THE    REPOSITORY,    PARLIAMENT  BUILDINGS. 

Meeting  of  Council  of  Management. 

Meeting  of  Standing  and  Special  Committees. 

Afternoon,  2  o'clock. 

President's  Address.  Thos.  Fawcett. 

Report  of  Council  of  Management. 

Report  of  Secretary-Treasurer,   (including  Financial  Statement). 

Report  of  Board  of  Examiners. 

Report  of  Committee  on  Publication. 

Report  of  Committee  on  Topographical  Survey. 

Paper — "  Some  Thoughts  on  the  Origin  of  Earthquakes."     F.  W.  Wilkins. 

Evening,  8  o'clock. 

IN    MASSEY  HALL 

Lecture  by  Commander  R.  E.  Peary,  U.  S.  Navy.  "Nearest  the  Pole." 

Wednesday,  26th  February— Morning,  10  o'clock. 

AT   THE    REPOSITORY,    PARLIAMENT  BUILDINGS. 
Report  of  Committee  on  Repository  and  Biography. 

Report  of   Committee  on  Engineering  W.  M.  Davis,  Chairman 

Paper — "Concrete  in  Municipal  Work,"  James  Huteheon 

Paper — "Reinforced  Concrete  in  Highway  Bridges  and  Culverts."  0.  McKay 
Paper — "Preliminary  Location  of  Curves  in  the  Bush."  R.  Laird 

Paper — "Railway  Rights  of  Way  in  New  Brunswick."  W.  E.  McMnllen 
Report  of  Committee  on  Drainage.  A.  S.  Code.  Chairman 

Paper — "Drainage  and  the  Drainage  Acts."  C.  A.  Jones 


Afternoon,  2  o'clock. 

Eeport  of  Committee  on  Exploration.  H.  W.  Selby 

Report  of  Committee  on  Land  Surveying,  and  Question  Drawer. 

J.  M.  Watson 

Paper— "City  and  Town  Lots."  S.  Bray 

Paper — "Our  Timber  Eesources  and  Losses  by  Forest  Fires  in  Ontario." 

J.  F.  Whitson 

Paper — "An  Old  Timer's  Holiday."  C.  Unwin 

Report  of  Committee  on  Legislation.  G.  B.  Kirkpatrick,  Chairman 

Thursday,  27th  February— Morning,  10  o'clock. 

AT   THE   REPOSITORY,    PARLIAMENT  BUILDINGS. 
Report  of  Auditors. 

Report  of  Committee  on  Polar  Research.  Willis  Chipman 

Report  of  Committee  on  Entertainment.  Killaly  Gamble,  Chairman 

Paper — "The  Peace  River  District."  H.  W.  Selby 

Nomination  of  Officers — President,    Vice-President,  Secretary-Treasurer,  Au- 
ditors, two  Members  of  Council. 
Unfinished  Business. 
New  Business. 
Adjournment. 


ME.  AUBREY  WHITE 
Assistant  Commissioner  of  Ontario  Crown  Lands  and  Deputy 
Minister  of  Lands  and  Forests  from  1887. 

Born  in  Omagh,  Tyrone,  Ireland.  1845.  and  came  to 
Canada,  1862.  Was  for  some  years  engaged  in  the  lumber 
business  in  Muskoka  District.  Entered  the  service  of  the 
Government  as  a  Forest  Ranger.  1876  ;  as  Crown  Land 
Agent  at  Bracebridge,  1878  ;  as  Chief  Clerk  in  the  Woods  and 
Forests  Branch  of  the  Crown  Lands.  1SS2,  and  has  been  as- 
sistant Commissioner  and  Deputy  Minister  since  1>S7. 

Mr.  White,  during  his  long  association  with  Land  Survey- 
ors, has, been  at  all  times  a  warm  friend  and  his  presence  at 
the  annual  gathering  of  the  Association  is  always  welcome. 


Minutes  of  the  Sixteenth  Annual  Meeting 

-OF  THE  - 

Association  of  Ontario  Land  Surveyors 

HELD  AT  THE  REPOSITORY,  PARLIAMENT  BUILDINGS, 

ON   THE   25TH,    26TH   AND   27TH   FEBRUARY,  1908. 


At  2.30  o'clock  p.m.  the  President  called  the  meeting  to  order, 
and  said: 

Gentlemen,  as  we  have  an  important  meeting  this  evening,  and 
quite  a  long  programme  before  us,  I  think  we  had  better  proceed 
to  business.  The  first  item  on  the  programme  is  the  President's 
address,  and  as  I  am  not  accustomed  to  speaking  in  public  in  the 
ordinary  way,  I  will  read  the  few  remarks  which  I  have  written. 

Mr.  Kirkpatrick — I  notice  you  refer  to  Australia  and  New  Zea- 
land and  Cape  Colony  as  foreign  countries.  I  would  respectfully 
suggest  that  the  term  "sister  colonies"  be  substituted. 

The  President — I  will  adopt  your  suggestion. 

Mr.  Kirkpatrick — I  think  this  Association  should  make  some 
representation  to  the  Dominion  Board  of  Examiners,  urging  them 
to  utilize  that  section  of  their  Act  regarding  examination  in  a  more 
generous  spirit  than  appears  to  be  shown  by  the  remarks  of  the 
Surveyor-General  of  the  Dominion.  I  wrote  to  him  about  this  when 
the  question  first  came  up,  and  I  pointed  out  what  the  President 
had  said,  that  the  standard  of  examinations  in  Ontario  was  higher 
practically  than  that  of  the  Dominion,  and.  in  fact,  that  it  required 
a  knowledge  of  a  great  many  subjects  that  the  Dominion  Land 
Surveyor  did  not  necessarily  have  to  know  anything  about.  He 
replied  that  he  did  not  consider  that  the  examinations  in  any  of 
the  Provinces  were  sufficiently  high ;  the  best  thing  to  do  would 
be  to  appoint  a  Dominion  Board  covering  all  the  Provinces.  I 
wrote  to  every  one  of  our  Senators,  sending  them  a  copy  of  the 
examination  which  the  Ontario  Land  Surveyors  had  to  undergo, 
and  I  pointed  out  to  them  this  clause  in  the  Dominion  Act,  and 
said  that  there  was  nothing  to  be  taken  exception  to  but  the  foot- 
note that  had  been  put  in.  I  then  pointed  out  that  to  say  it  was 
"only  proposed  to  admit  surveyors  from  Cape  Colony.  Australia 

(2) 
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and  New  Zealand,  where  the  examinations  were  high, ' '  was  a  direct 
slur  upon  our  Provincial  Boards.  I  wrote  to  Mr.  George  McPhillips, 
who  is  interested  in  the  Manitoba  Board,  and  I  sent  him  a  copy  of 
the  Act,  and  he  replied  to  me  that  they  were  taking  action  there, 
Ibut  he  didn't  know  exactly  what  they  would  do  in  the  matter. 
He  is  not  now  an  active  member  of  the  Association,  as  he  is 
■employed  on  the  C.  P.  R.  permanently,  but  he  said  they  would  do 
what  they  could,  but  they  hadn't  interviewed  any  of  the  Dominion 
Senators  there.  The  matter  came  up  in  the  Senate,  and  Senator 
Kerr  introduced  a  motion  that  the  examination  should  be  reciprocal 
in  the  different  Provinces,  but  his  resolution  was  voted  down. 
Senator  Sutherland,  of  Kingston,  said  he  thought  no  good  man 
would  shirk  an  examination.  I  would  like  to  know  whether  Dr. 
Sutherland,  who  is  not  a  young  man  now,  could  come  up  and  pass 
the  examination  he  had  passed  forty  years  ago.  He  would  probably 
he  plucked,  although  he  is  a  very  distinguished  Doctor  now.  I 
heard  the  other  day  from  the  Honorable  G.  W.  Ross.  He  wrote 
me  that  the  Surveyors '  Bill  passed  the  Senate  with  the  elimination 
of  Clause  32.  He  said  he  had  made  an  effort  to  get  an  amendment 
to  the  Bill  by  which  Provincial  Surveyors,  on  passing  an  examina- 
tion in  the  Act,  with  regard  to  Dominion  Surveys,  should  be 
admitted  to  the  standing  of  Dominion  Surveyors  without  any 
further  examination,  but  the  Secretary  of  State  strongly  opposed 
amy  amendment,  so  the  clause  remained  as  in  the  original  Bill. 
"Ifl&ink  this  Association  should  send  a  strongly  but  politely- worded 
letter  to  the  Dominion  Board  of  Examiners.  Dr.  Klotz  is  one,  and 
Captain  Deville  is  another,  and  I  think  Dr.  King,  and  I  am  sure 
2Dr.  JKlotz  will  take  a  proper  view  of  the  matter.  Captain  Deville 
wia  all  those  surveyors  who  had  passed  before  1872  and  become 
associated  with  Dominion  Surveyors  were  not  qualified,  and  I 
think  it  quite  possible,  if  some  of  the  older  men  were  to  go  up  for 
the  Dominion  Land  Surveyors'  examination,  they  would  not  pass; 
but  to  say  that  the  younger  men  who  have  passed  a  first-class 
examination  here  could  not  get  through  seems  nonsense  to  me.  I 
have  heard  of  young  men  who  read  the  Dominion  manual  on  the 
train  going  from  here  to  Ottawa  for  the  first  time,  and  on  getting 
to  Ottawa  passed  the  examination  with  flying  colors.  Now,  no 
man  has  ever  passed  the  Ontario  examination  who  only  read  the 
Survey  Act  as  he  came  up  on  the  train;  of  this  I  am  quite  con- 
fident 1 

Mr.  P.  S.  Gibson — It  occurs  to  me  there  may  be  a  little  feeling 
in  the  matter  on  the  part  of  Capt.  Deville. 

The  President — Was  the  matter  brought  up  at  all  at  the 
Dominion  Association  meeting? 
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Mr.  Selby— No. 

The  President  called  for  the  report  of  the  Council  of  Manage- 
ment, but  as  the  report  was  not  yet  prepared,  it  was  left  to  be 
brought  on  later. 

The  President  called  for  the  report  of  the  Secretary-Treasurer. 

The  Secretary — The  programme  has  been  altered  a  little  this 
year.  The  report  of  the  Council  of  Management  should  include 
the  Financial  Statement. 

The  receipts  for  the  past  year  have  been  larger  than  usual,  but 
I  regret  to  say  it  has  been  due  in  a  measure  to  the  efforts  of  our 
solicitors,  who  have  been  obliged  to  take  legal  steps  to  collect  the 
fees  in  the  case  of  many  of  our  members. 

It  was  moved  by  Mr.  Van  Nostrand,  and  seconded  by  Mr. 
Brown,  that  the  Financial  Statement  be  submitted  to  the  Auditors 
and  the  whole  report  be  dealt  with  later. 

The  President  put  the  motion,  which  on  a  vote  having  been 
taken,  was  declared  carried. 

The  President  called  for  the  report  of  the  Board  of  Examiners. 

(Report  read  by  Mr.  Kirkpatrick) . 

Mr.  Kirkpatrick  moved,  seconded  by  Mr.  Gibson,  that  the 
report  of  the  Board  of  Examiners  be  received  and  adopted. 

The  President  put  the  motion,  which  on  a  vote  having  been 
taken,  was  declared  carried. 

The  President  called  for  the  report  of  the  Committee  on  Pub- 
lication. 

(Report  read  by  the  Chairman). 

The  Secretary — I  have  tried  repeatedly  to  get  advertisements 
from  different  firms,  but  I  find  my  efforts  are  not  very  successful. 
They  always  have  something  to  urge  against  advertising.  I  think 
a  professional  agent  might  do  much  better.  Of  course  we  would 
have  to  give  him,  for  the  first  year  at  least,  a  large  percentage  of 
the  amount  collected. 

Moved  and  seconded  that  the  report  be  received  and  adopted, 
and  the  President  declared  the  motion  carried. 

The  President  called  for  the  report  of  the  Committee  on  Topo- 
graphical Survey,  but  as  Mr.  Stewart  was  not  present  the  matter 
was  left  over  to  be  taken  up  at  another  session. 

The  President — Mr.  Wilkins  is  not  here,  but  he  has  sent  me 
his  paper  on  "Some  Thoughts  on  the  Origin  of  Earthquakes,"  and 
I  will  read  it. 
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The  President  announced  the  arrival  of  some  catalogues  of 
E.  R.  Watt  &  Son,  instrument  makers  in  England,  and  stated  that 
a  branch  office  had  been  opened  in  Winnipeg,  where  repairs  would 
be  made.  Mr.  Watson  mentioned  that  this  establishment  had  been 
found  most  efficient  for  repairs  by  Ontario  Land  Surveyors  passing 
through  Winnipeg. 

The  President  called  for  the  paper  by  Mr.  Laird,  entitled, 
"Preliminary  Location  of  Curves  in  the  Bush." 

The  President — This  paper  is  an  important  one,  and  when  it 
is  printed  we  will  be  better  able  to  go  into  it  thoroughly  and  see 
the  real  value  of  it. 

The  President  announced  Mr.  Peary's  lecture,  to  be  followed 
by  a  supper  in  the  great  explorer's  honor. 

The  meeting  then  adjourned  till  the  following  morning  at  10 
o'clock. 


MORNING  SESSION,  WEDNESDAY,  FEBRUARY  26TH,  1908,  10.30  A.M. 

The  President,  Mr.  Thos.  Fawcett,  called  the  meeting  to  order 
and  said:  Gentlemen,  as  the  Chairman  of  the  Committee  on  Reposi- 
tory and  Biography  is  not  here,  and  Mr.  Davis,  who  is  Chairman 
of  the  Engineering  Committee  is  absent,  we  will  take  the  next  paper 
on  the  programme,  "Concrete  in  Municipal  Work,"  by  Mr.  James 
Hutcheon.  (Applause). 

The  President — As  there  is  another  paper  on  the  same  subject, 
it  would  be  well,  perhaps,  to  have  it  read  at  this  stage;  it  is  a 
paper  by  Mr.  Owen  McKay  on  "Reinforced  Concrete  in  Highway 
Bridges  and  Culverts."  Mr.  McMullen  will  read  this  paper  and 
then  the  two  can  be  discussed  together. 

Mr.  McMullen — Mr.  President  and  Gentlemen,  I  am  sorry  I 
have  not  had  an  opportunity  of  reading  this  paper  over  first.  How- 
ever, it  is  typewritten,  and  I  trust  I  will  be  able  to  read  it  intel- 
ligibly. 

The  President — Gentlemen,  the  two  papers  that  you  have  lis- 
tened to  are  now  before  you  for  discussion.  They  are  very  prac- 
tical papers  from  an  engineering  point  of  view,  and  there  are  some 
valuable  hints  for  the  members  of  our  profession  engaged  in  that 
kind  of  work. 

If  there  are  no  further  remarks,  we  will  proceed  with  the  next 
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paper  on  the  programme,  that  is,  Railway  Rights  of  Way  in  New 
Brunswick,  by  Mr.  W.  E.  McMullen. 

Mr.  McMullen  then  read  his  paper. 

The  President — Gentlemen,  you  have  heard  this  delightful 
paper,  interesting  and  instructive,  just  such  as  we  like  in  our 
Report.    It  is  now  open  for  remarks. 

The  President — This  is  a  subject  in  which  most  of  the  gentle- 
men present  have  had  considerable  experience;  if  there  are  any 
other  remarks  we  will  be  glad  to  hear  them. 

The  President  then  called  on  the  Chairman  of  the  Drainage 
Committee  to  present  his  report. 

Mr.  A.  S.  Code  presented  the  report. 

The  President — Gentlemen,  you  have  heard  the  report  of  the 
Drainage  Committee,  what  is  your  will  with  reference  to  it?  It 
is  open  for  remarks  from  those  interested  in  the  subject  of  drain- 
age. There  is  another  paper  which  comes  under  this  part  of  the 
programme  this  forenoon,  and  that  is  * '  Drainage  and  the  Drainage 
Acts,"  by  Mr.  C.  A.  Jones.  Mr.  Newman  will  read  that  paper,  and 
any  discussion  can  come  on,  after  lunch. 

Mr.  Newman  then  read  the  paper. 

The  President — It  seems  too  bad  that  we  have  had  those  two 
valuable  papers  when  so  many  of  the  members  who  are  engaged 
in  that  kind  of  work  are  not  present  at  this  particular  time  of 
the  day.  Our  programme  for  the  afternoon  seems  to  be  pretty 
well  filled.  There  are  two  or  three  present  here  who  would  give 
us  their  ideas  on  these  papers  if  we  would  remain  a  few  minutes 
longer.  The  Chairman  of  the  Drainage  Committee  comes  from  a 
part  of  the  country  where  there  is  a  good  deal  of  it  and  has  done 
a  great  deal  of  this  work ;  and  Mr.  Bolton  there,  I  guess,  has  been 
engaged  in  that  kind  of  work  to  a  considerable  extent,  and  per- 
haps some  others  will  give  us  some  ideas. 

Mr.  Bolton — It  is  getting  rather  late  and  I  have  not  very  much 
to  say. 

12.45  p.m.   Adjourned  to  2.30  o'clock  p.m. 


AFTERNOON    SESSION,    WEDNESDAY,    2.30  P.M. 

The  President  called  the  meeting  to  order,  and  said:  The 
first  thing  on  our  programme  this  afternoon  is  the  report  of  the 
Committee  on  Exploration.    Mr.  Selby  will  give  us  that  report. 
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Mr.  Selby — Mr.  President  and  Gentlemen :  This  report  is  not 
a  regular  report  of  the  committee ;  we  could  not  get  the  committee 
together  owing  to  the  absence  of  our  Chairman  (Mr.  Speight),  and 
Mr.  Niven  is  not  here,  so  we  have  been  unable  to  have  a  meeting. 

The  President — If  there  be  no  remarks  on  this  report,  I  will 
declare  it  adopted. 

The  next  item  on  the  programme  is  the  report  of  the  Com- 
mittee on  Land  Surveying,  by  Mr.  Watson. 

The  President — We  have  another  paper  touching  the  same 
subject. 

Mr.  Watson  then  read  the  paper. 

The  President — Is  there  any  further  discussion  on  these 
papers?  Mr.  Watson  has  demonstrated  his  position  pretty  fully 
as  he  went  along  in  reading  his  paper.  As  to  the  Question  Drawer, 
I  think  it  is  usual  for  the  Committee  on  Land  Surveying  to  submit 
the  questions  in  the  Question  Drawer  with  their  answers  attached, 
and  then  when  it  comes  before  the  general  meeting  the  gentlemen 
who  do  not  agree  with  the  answers  are  at  liberty  to  attack  them. 

Mr.  Watson — I  don't  know  whether  that  is  the  order  or  not, 
but  if  those  things  should  be  put  in  you  have  got  to  have  some 
machinery  to  make  the  committees  meet.  Mr.  Fitzgerald  is  the 
only  man  present  on  that  committee.  Until  a  month  ago,  when 
I  got  notice,  I  didn't  know  I  had  anything  to  do  with  the  com- 
mittee. As  far  as  the  whole  Association  is  concerned,  I  think 
the  committees  should  meet  here  three  days  ahead  of  the  Association 
meeting  and  thresh  out  these  things,  instead  of  coming  down  here 
when  the  business  is  up  for  discussion  with  no  time  to  discuss  any- 
thing. In  fact,  the  meeting  is  too  short  for  what  is  in  front  of  it. 
You  read  papers,  and  unless  the  members  have  a  lot  more'  intelli- 
gence than  I  have  they  can't  discuss  them.  Those  committees 
should  meet,  in  my  opinion,  and  should  discuss  these  things  and 
get  something  in  form.  There  is  a  lot  to  be  done  in  legislation 
and  a  good  many  other  things,  but  you  can't  do  it  in  a  minute. 

The  President — We  all  agree  with  what  Mr.  Watson  has  said, 
and  it  has  before  this  been  suggested  that  the  papers  read  at  one 
meeting  might  profitably  be  discussed  at  the  next. 

Mr.  Watson — If  it  were  a  question  of  allowing  them  their  ex- 
penses, I  think  it  would  pay  the  Association  to  do  it.  There  is  too 
much  matter  to  discuss  in  the  time  devoted  to  it,  in  my  opinion. 

Mr.  Green — With  regard  to  this  Question  Drawer,  while  I  am 
an  old  Provincial  Land  Surveyor,  yet  I  am  a  junior  in  the  practice 
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of  it;  as  you  know,  I  have  been  practising  Dominion  land  sur- 
veying. Now  these  questions  are  all  very  practical,  but  outside  of 
the  first  question  there  is  not  an  answer  given  to  a  single  question. 

Mr.  Watson — I  think  that  would  come  under  what  I  said. 
There  is  no  practical  discussion.  It  should  be  discussed  in  com- 
mittee. 

Mr.  Green — That  is  what  I  say.  The  President  and  you  have 
just  mentioned  what  I  spoke  about.  /These  questions,  I  presume, 
will  come  out  in  the  report,  and  the  discussion,  and  if  there  is  no 
answer  to  the  questions.    Of  what  benefit  is  it? 

Mr.  Van  Nostrand — There  seems  to  me  to  be  a  good  deal 
of  misunderstanding  about  this  matter.  In  the  past,  and  I  think 
right  up  to  the  present  time,  these  questions  that  have  come  before 
the  different  committees  have  been  taken  hold  of  by  the  committees 
themselves  and  threshed  out  and  answers  given,  and  the  answers 
have  been  read  with  the  questions  and  then  discussed  by  the  Asso- 
ciation. I  don't  know  that  it  has  been  customary  to  take  a  vote  and 
amend  the  answers,  but  it  appears  pretty  clear  usually  as  to  whether 
it  is  the  feeling  of  the  Association  that  an  answer  is  correct  or  not. 
In  this  case  the  answers  have  not  been  given,  and  it  seems  to  me  we 
have  been  spending  our  time  rather  fruitlessly,  but  it  arises  from  a 
misunderstanding  of  the  way  matters  should  be  conducted.  "With 
regard  to  the  assembling  of  the  committees  here  in  advance  of 
the  Association  meeting,  I  am  afraid  that  is  scarcely  practicable 
with  the  funds  that  the  Association  have  at  their  disposal, ,  and 
we  must  cut  our  coat  according  to  our  cloth.  If  the  chairman  of 
each  committee  takes  the  matter  seriously  he  has  usually  notice  in 
April,  when  he  is  appointed,  that  he  is  chairman  of  a  certain 
committee,  and  the  members  are  so  and  so.  Occasionally  these 
notices  may  not  reach  him,  and  it  may  be  so  in  this  case.  But  in 
any  case,  if  he  is  interested  in  the  work  he  has  it  all  published 
in  the  report.  On  the  first  pages  of  the  report  the  committees  are 
set  forth,  and  if  we  were  all  in  earnest  and  looked  over  them,  we 
would  see  where  we  belonged  and  what  our  duties  were  to  the  Asso- 
ciation. Then  the  chairman,  of  course,  having  the  chief  responsi- 
bility, would  submit  these  questions  by  correspondence  to  the  dif- 
ferent members  with  suggested  answers,  or  ask  for  opinions,  and  I 
think  in  that  way  we  would  be  able  to  get  pretty  definite  results.. 
I  know  I  have  seen  land  surveying  committees  here,  sometimes  in 
the  presence  of  outsiders,  taking  in  men  who  are  not  members  of 
their  particular  committee,  and  discussing  the  questions  thoroughly 
in  the  ante-room  and  then  producing  the  questions  with  the 
answers.  The  chairman  has  not  been  familiar  with  the  way  that 
work  has  been  done  in  the  past,  and  could  not  be  expected  to  exactly 
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follow  the  routine,  but  I  think  the  old  method  works  out  fairly 
successfully,  and  then  as  a  result  we  have  answers  to  these 
very  interesting  questions  which  have  the  approval  of  the  members 
here  at  the  meeting.  That  is,  of  course,  the  only  way  to  get  benefit 
from  them.  The  discussion  is  of  a  desultory  character  usually, 
and,  as  Mr.  Green  says,  there  is  nothing  definite  at  the  end,  unless 
there  is  an  answer  which  is  either  upheld  or  amended.  I  would 
suggest  in  this  case,  since  the  discussion  has  taken  place,  the  chair- 
man should  be  asked  to  put  down  the  answers  that  seem  to  have 
resulted  from  the  discussion  and  from  the  work  of  the  committee, 
and  that  will  be  probably  the  best  we  can  do,  and  will  be  pretty 
satisfactory,  too,  and  those  answers  could  appear  in  the  published 
report. 

Mr.  Watson — I  don't  think,  as  far  as  the  Question  Drawer 
is  concerned,  that  the  answers  have  been  satisfactory  at  all ;  and  as 
far  as  correspondence  is  concerned,  a  person  is  very  often  busy, 
but  I  think  it  would  pay  for  this  Association  to  have  their  com- 
mittees meet  time  enough  before  the  meetings  to  discuss  these  mat- 
ters. I  came  down  here  yesterday,  expecting  to  meet  my  commit- 
tee. I  didn't  know  I  was  on  that  committee  before,  because  I  had 
not  examined  my  report  minutely  enough  to  know.  I  didn't  know 
I  was  on  any  committee  until  Captain  Gamble  notified  me  of  the 
date  of  the  meeting.  However,  I  think  this  Association  can  well 
afford  to  have  its  committees  meet  beforehand,  and  then  they  might 
do  something,  instead  of  having  so  much  discussion  that  is  very 
largely  fruitless. 

Mr.  Van  Nostrand — The  committees  are  carefully  selected  by 
the  Council,  and  of  course  we  all  know  they  are  very  busy  men 
and  have  their  own  affairs  to  attend  to,  and  a  great  many  do  not 
take  the  matter  seriously,  and  it  is  only  when  they  come  to  the 
meeting  that  they  drop  their  own  affairs  and  attend  to  the  affairs 
of  the  Association,  and  that  is  natural,  though  I  think  it  would 
pay  the  individual  members  and  the  Association  as  a  whole  to  take 
a  more  active  interest  than  has  been  the  case  in  the  past. 

Mr.  Watson — How  would  it  be  if  I  were  to  correspond  with  the 
members  of  the  committee  and  find  out  what  their  opinions  are? 

The  President— If  Mr.  Watson  will  do  that,  and  have  the  an- 
swers incorporated  in  the  report,  I  think  that  will  be  better. 

The  next  paper  on  the  programme  is  one  on  "City  and  Town 
Lots,"  by  Mr.  S.  Bray,  which  will  be  read  by  Mr.  MacKay. 

Mr.  MacKay  then  read  the  paper. 
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The  President — Are  there  any  suggestions  on  the  contents  of 
this  paper? 

Mr.  Van  Nostrand — I  think,  Mr.  President,  Mr.  Bray's  is  a 
valuable  suggestion,  and  some  steps  should  be  taken  to  have  a 
measure  introduced  in  the  statute  whereby  an  officer  of  a  muni- 
cipality should  first  revise  the  plan  before  it  is  put  in  the  Registry 
Office  if  it  departs  from  certain  limitations.  That  is  to  say,  put  the 
lots  on  the  same  footing  as  streets  now  are.  Of  course,  as  regards 
the  height  of  buildings,  it  is  within  the  power  of  the  municipality 
to  enact  a  by-law  regulating  the  height,  and  that  we  have  already 
machinery  for.  I  don't  see  that  we  require  anything  further,  but 
if  the  Legislation  Committee  would  take  up  the  matter  and  make 
a  suggestion  to  the  Legislature  here,  I  think  something  could  be 
done  in  the  matter.  I  move,  seconded  by  Mr.  Bolton,  that  the  paper 
be  received  and  published  in  the  Proceedings. 

The  President — The  next  paper  is  one  by  Mr.  Whitson  on 
"Our  Timber  Resources,  and  Losses  by  Forest  Fires  in  Ontario. " 
(Applause). 

Mr.  J.  F.  Whitson  then  read  his  paper. 

The  President — The  Association  is  very  much  indebted  to 
Mr.  Whitson  for  the  very  valuable,  complete  and  exhaustive  papers 
which  he  has  prepared  for  us  year  after  year,  and  I  am  sure  we 
will  appreciate  Mr.  Whitson 's  kindness  and  the  trouble  he  has  taken 
in  getting  together  this  information  for  our  benefit,  and  it  adds 
much  to  the  value  of  our  Reports.  If  there  is  any  gentleman  who 
wishes  to  make  any  remarks  on  this  subject,  we  will  give  him  a 
few  moments. 

Mr.  Selby— I  move  that  this  valuable  paper  of  Mr.  Whitson 's, 
which  we  have  listened  to  with  a  great  deal  of  interest,  be  received 
and  printed  in  the  Proceedings  of  the  Association.  Mr.  Whitson  is 
deserving  of  the  thanks  of  this  Association  for  the  labor  he  has 
devoted  to  it. 

Mr.  Bolton — I  have  very  much  pleasure  in  seconding  the  mo- 
tion. I  am  sure  we  have  ail  listened  with  very  much  interest  to 
Mr.  Whitson 's  paper. 

The  President  put  the  motion,  which  was  carried  amid  ap- 
plause. 

The  President— I  see  we  have  with  us  Prof.  L.  B.  Stewart,  and 
he  is  Chairman  of  the  Committee  on  Topographical  Surveys. 

Mr.  Stewart — I  am  sorry  I  have  not  my  report  in  shape  yet. 
I  didn't  know  until  yesterday  I  was  chairman  of  the  committee. 
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and  I  have  been  busy  ever  since  in  collecting  material,  and  I  hope 
to  have  it  ready  for  the  Association  before  it  disperses;  if  not,  I 
will  be  able  to  get  something  in  shape  and  send  it  round  to  the 
members  of  the  committee,*  who  may  send  back  their  remarks  and 
suggestions  and  then  the  report  can  be  got  ready  for  publication. 

The  President  called  on  Mr.  Unwin  to  read  his  paper  on  "An 
Old  Timer's  Holiday." 

Mr.  Agar — My  uncle  has  asked  me  to  read  this  paper  for  him, 
which  I  am  very  glad  to  do. 

The  President — We  have  listened  to  this  paper  with  very  great 
pleasure,  and  I  am  sure  it  will  be  read  in  the  Report  with  interest. 
We  enjoy  these  papers,  especially  from  these  old  timers.  It  is  open 
for  any  gentleman  to  make  any  remarks  with  reference  to  this 
paper.    We  are  very  much  indebted  to  Mr.  Unwin.  , 

Mr.  Van  Nostrand — Mr.  Chairman,  this  paper  has  been  particu- 
larly interesting  to  me.  I  know  some  of  the  spots,  though  I  have 
visited  them  much  more  recently  than  Mr.  Unwin.  I  can  vouch  for 
the  fact  that  the  University  is  not  there.  There  are  not  many  of 
us  in  the  room  here  who  will  be  able  to  go  back,  after  an  absence 
of  59  years,  and  visit  the  scenes  of  our  earliest  experiences  in  land 
surveying;  in  fact,  I  doubt  if  there  are  any  of  us;  and  in  addition 
to  that  59  years  we  look  forward  to  a  good  many  years  of  good, 
honest  work  from  Mr.  Unwin  in  the  practice  of  his  profession.  He 
entered  it  on  the  12th  April,  1852;  he  has  planted  a  great  many 
stakes  since  that  time,  and  even  to-day,  when  we  come  across  his 
stake  and  are  told  it  is  Mr.  Unwin 's,  and  that  he  planted  it  to 
mark  a  certain  corner,  we  usually  drop  enquiry  and  go  ahead; 
we  use  that  stake.  I  have  much  pleasure  in  moving,  seconded  by 
Mr.  Whitson,  that  the  paper  be  received  and  printed  in  the  Pro- 
ceedings. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

Mr.  Van  Nostrand — If  the  report  of  the  Committee  on  Re- 
pository and  Biography  is  still  open  for  discussion,  I  would  move 
that  it  be  taken  as  read  and  printed  in  the  Proceedings. 

The  President  put  the  motion,  which  was  seconded  by  Mr. 
Esten,  and  on  a  vote  being  taken  it  was  declared  carried. 

Mr.  Van  Nostrand — I  understand  this  report  will  contain  a 
suggestion  that  some  of  the  biographical  sketches  which  that  com- 
mittee has  been  collecting  for  many  years — sketches  of  the  older 
members  of  the  profession  in  particular — be  published  in  some 
form  in  our  Proceedings.    I  would  move  that  the  Publication 
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Committee  be  authorized  to  publish  a  limited  number  of  those 
sketches  annually. 

Mr.  Esten — I  second  that  motion.  I  think  we  have  collected 
quite  a  few  biographical  sketches,  and  whenever  I  have  written 
to  the  older  members  of  the  profession,  and  they  have  generally 
responded,  they  thought  evidently  that  it  was  with  the  idea  that 
the  sketch  should  be  published  at  once  in  the  Proceedings.  As  a 
matter  of  fact,  we  have  only  made  use  of  them  as  obituary  notices, 
and  it  is  not  very  pleasant  for  the  committee  to  write  for  such 
sketches  to  the  men  themselves,  and  I  think  we  ought  to  certainly 
publish  some  of  them  every  year. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

The  President  called  on  Mr.  Kirkpatrick  to  present  the  report 
of  the  Committee  on  Legislation. 

Mr.  Kirkpatrick — I  could  report  verbally  for  the  Committee 
on  Legislation  and  put  it  in  writing  afterwards.  Some  time  last 
December  I  wrote  to  all  the  members  of  the  Legislative  Committee 
and  pointed  out  to  them  that  now  is  a  good  time  to  let  us  know  of 
any  amendments  that  would  be  required  to  be  made  in  the  Survey 
Act,  on  account  of  the  revision  of  the  statutes.  I  only  got  two 
or  three  replies;  none  of  the  others  have  answered  yet.  Mr.  Fitz- 
gerald replied  that  he  thought  in  the  Registry  Act  there  was  a 
word  which,  if  added,  would  improve  the  meaning  of  that  particular 
section,  which  was  to  put  the  word  "astronomic"  before  the  word 
"course"  in  preparing  plans  for  the  Registry  Office.  Mr.  Wilkie 
made  a  proposal,  but  unfortunately  he  is  going  to  tell  me  what  it  is 
to-morrow;  and  Mr.  Speight  made  a  proposal  that  some  definite 
explanation  should  be  given  as  to  what  "proof  lines,"  in  Section 
26,  were.  I  am  sorry  to  say  I  have  not  been  able  to  find  out  just 
what  he  wants.  I  thought  the  proof  lines  run  in  surveys 
meant  that  where  the  ends  of  the  concessions  are  broken  by  a 
lake,  that  then  the  sidelines  in  that  particular  concession  are  to  be 
run  on  the  same  course  or  parallel  to  the  proof  lines  run  in  that 
concession;  or  if  there  were  two  proof  lines,  that  the  proof  line 
nearest  the  end  of  the  concession  from  which  the  lots  are  num- 
bered should  govern  up  to  the  next  proof  line,  and  that  then  the 
next  proof  line  would  govern  up  to  the  end  of  the  township. 

Mr.  Van  Nostrand — It  is  the  order  in  which  those  lines  come, 
as  to  when  it  is  to  be  run  at  an  angle  on  the  front  concession. 

Mr.  Kirkpatrick — As  to  whether  you  should  take  that  extreme 
course  of  measuring  the  whole  length  of  the  concession  and  then 
running  it  on  the  angle  given  in  the  plan  and  field  notes. 
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Mr.  Van  Nostrand — It  seemed  to  me  the  statute  is  rather 
ambiguous  as  to  which  stage  you  enter  the  series  of  the  different 
methods. 

Mr.  Kirkpatrick — In  any  case,  I  don't  think  the  statutes  will 
be  all  revised  until  after  we  meet  again;  and  what  I  was  going 
to  suggest  was  that  if  any  surveyor  had  any  idea  about  any  pan 
ticular  section  or  clause  in  the  Survey  Act  that  could  be  amended 
if  he  would  let  me  know,  I  would  consult  through  the  Law  Clerk 
with  the  judges  and  see  what  their  views  are  in  the  matter.  I  men- 
tioned here  to  some  of  you,  I  think,  about  Mr.  Fitzgerald's  idea 
of  putting  the  word  "astronomic"  before  the  word  ' 'course, 7 7 
and  some  of  you  said  it  wouldn 't  do  for  some  reason.  I  don 't  know 
mvself  about  that,  because  I  have  not  done  anything  under  the 
Registry  Act  in  the  way  of  practising,  and  I  don't  know  how  that 
would  come  out,  but  some  of  you  are  working  every  day  in  the 
cities,  and  you  would  be  able  to  understand  that. 

Then  I  might  make  a  verbal  report  at  the  Council  meeting. 
We  passed  a  by-law  at  the  last  Council  meeting,  authorizing  Mr. 
Henry  J.  Browne  to  be  placed  on  the  list  of  those  who  are  not  re- 
quired to  pay  their  annual  fees,  the  reason  being  that  Mr.  Browne, 
as  you  all  know,  has  not  been  practising  regularly  for  a  great  many 
years.  He  is  a  sufferer  from  neuralgia,  and  he  has  been  unable  to  do 
much  work  for  a  number  of  years,  but  he  would  like  to  retain  his 
connection  with  the  Association,  and  also  he  has  been,  I  think,  over 
35  years  in  the  practise  of  the  profession.  Of  course  it  is  not  the 
policy  of  this  Association  to  place  everyone,  as  soon  as  they  have 
served  35  years,  on  the  retired  list,  whether  they  wish  it  or  not, 
because  there  are  many  men  who  have  had  35  years  and  who  are 
just  as  well  able  to  practise  and  pay  their  fees  as  anybody  else. 
I  suppose  I  would  be  entitled  to,  but  I  should  not  think  of  asking 
to  be  put  on  the  retired  list.  Some  surveyors  think  the  moment 
they  become  eligible  by  35  years  they  may  cease  to  pay  any  fees 
to  the  Association.  The  intention  was  when  the  Act  was  passed  that 
anyone  who  had  been  practising  for  35  years  before  1892  could, 
on  paying  the  registration  fee  of  the  Association,  become  exempt 
from  paying  fees ;  that  was  in  view  of  their  long  service  as  Pro- 
vincial Land  Surveyors;  but  I  don't  think  it  was  intended  to 
apply  to  every  surveyor  who  has  come  in  since.  In  case  the 
Association  gets  very  much  larger,  Mr.  Russell  has  a  proposal  that 
all  surveyors  should  be  pensioned,  and  he  would  like  this  Asso- 
ciation to  take  up  the  consideration  of  pensioning  him,  because 
he  has  had  over  35  years,  but  I  think  the  Association's  funds  are 
not  yet  in  that  flourishing  condition  that  we  can  do  so. 
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The  President — Has  any  gentleman  any  remarks  to  make 
with  reference  to  these  reports? 

Mr.  Green — What  I  am  about  to  say  should  have  been,  per- 
haps, asked  in  the  Question  Drawer,  but  it  would  come  under  the 
head  of  legislation.   First,  What  protection,  if  any,  has  a  surveyor 
with  his  party  in  the  field?    This  is  the  first  year  I  have  had  any- 
thing to  do  with  surveying  in  Ontario.    I  had  a  gang  of  men  and 
some  of  them  under  written  contract  and  others  under  verbal  con- 
tract, and  witnessed  at  all  times,  they  were  to  remain  with  me  until 
the  completion  of  the  contract;  half  of  them  stayed  till  about  half 
the  contract  was  completed,  and  then  they  left;  they  call  it  down 
here,  I  believe,  "jumped  the  job."   Now,  I  was  aware  the  thing  was 
about  to  happen  from  the  rumors — there  is  generally  someone  in 
the  camp  who  will  tell  you  what  is  going  on — and  I  knew  they 
expected  to  "jump"  on  a  certain  Monday.    The. day  before,  Sun- 
day, a  brother  surveyor  came  along  and  I  consulted  him  about 
the  matter,  as  to  what  was  the  best  thing  for  me  to  do ;  how  to 
protect  my  property  from  the  gang,  and  to  prevent  them  from 
taking  anything  that  didn't  belong  to  them.    I  took  his  advice  in 
the  matter,  because  I  was  personally  interested  and  perhaps  my 
judgment  might  have  been  biased.    Anyway,  he  decided  that  the 
best  thing  to  do  was  simply  to  forbid  them  touching  anything, 
and  then  if  they  did  take  anything,  I  would  have  a  criminal  action 
against  them.   They  left,  as  I  stated,  on  a  certain  Monday,  and  left 
me  in  pretty  bad  shape.    I  had  forbidden  them  touching  anything, 
but  they  took  whatever  they  wanted.    When  I  came  out  I  went  to 
a  lawyer  and  asked  him  to  take  criminal  action,  and  he  advised 
me  not  to,  for  the  simple  reason  that  the  case  will  go  before  a  jury, 
and  it  was  not  likely  we  would  get  a  conviction.    Then  the  question 
comes  up,  what  is  the  surveyor  to  do?     Is  he  to  protect  his  pro- 
perty with  a  gun?   He  apparently  has  no  legal  redress.    If  he  has 
no  redress  when  simply  under  a  verbal  contract,  what  is  the  best 
written  contract?   I  would  like  to  see  the  Committee  on  Legislation 
draw  up,  or  get  the  Council  to  draw  up,  a  form  of  contract  some- 
thing similar  to  what  we  have  in  the  Dominion  Act.    There  a  sur- 
veyor has  some  protection.   Of  course  we  all  know  the  labor  organi- 
zations are  very  strong,  and  particularly  strong  compared  with  the 
Surveyors'  Association.    I  didn't  pay  these  men;  I  told  them  I 
wouldn't  pay  them.    They  got  out  and  they  went  to  a  lawyer,  and 
the  first  thing  he  did  was  to  write  to  the  Department.    Now.  this 
is  a  very  disagreeable  thing  for  any  member  of  this  Association; 
it  casts  more  or  less  of  a  reflection  on  him  to  have  the  Department 
write  to  him  and  tell  him  they  have  received  certain  complaints 
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about  his  not  paying  his  men.  I  would  like  to  hear  the  views  of 
the  different  members  here,  and  to  devise  some  means  by  which  we 
may  have  protection.  Of  course  during  the  summer  weather  the 
flies  are  perhaps  the  worst  thing,  but  these  men  of  mine  all  "jump- 
ed" just  when  winter  was  setting  in,  and  it  was  almost  impossible 
for  me  to  get  men  again. 

The  President— I  am  afraid  Mr.  Green  has  opened  up  a  wide 
question ;  when  it  comes  to  a  question  of  contract  and  labor,  it  is 
one  that  comes  under  the  ordinary  laws.  The  question  was  quite 
fully  discussed  before,  I  think,  in  connection  with  a  paper  by 
Mr.  Fitzgerald  or  someone.  The  question  of  contracts  and  as  to 
whether  there  could  be  such  a  thing  as  a  contract  drawn  up  that 
would  be  binding,  was  discussed,  and  after  looking  at  it  from  dif- 
ferent points,  I  think  it  was  concluded  that  it  was  not  feasible. 
It  is  known  pretty  generally  the  position  that  the  judges  take  in 
the  courts  with  regard  to  laborers,  in  every  case  they  decide  the 
man  must  be  paid,  no  matter  what  the  conditions  are. 

Mr.  Watson — I  don't  think  there  would  be  any  remedy  there. 

Mr.  Kirkpatrick — There  has  been  a  good  deal  of  trouble  of 
this  kind  in  the  last  year  with  a  great  many  survey  parties,  and 
while  my  sympathies  are  very  strongly  with  the. surveyors,  I  think 
they  have  probably  the  remedy  in  their  own  hands,  and  that  is  not 
to  take  out  a  gang  of  men  that  they  know  nothing  at  all  about.  If 
they  can  get  the  men  that  they  can  rely  on  and  take  out  these 
men,  the  surveyors  tell  me  they  have  no  trouble.  Others  again  pick 
up  any  man  they  can  get,  and  they  don't  know  whether  he  is  ac- 
customed to  the  woods  or  not.  We  have  had  several  instances  (and 
I  don't  know  when  the  question  is  going  to  be  settled,  as  it  has 
gone  on  for  two  years  now)  in  which  the  surveyor  went  up  and 
just  hired  any  men  round  about,  and  of  course  they  wanted  to  go 
home  and  see  their  families  every  now  and  again !  That  was  very 
nice  for  them,  but  what  could  the  surveyor  do  ?  What  he  ought  to 
have  done  was  to  have  taken  a  gang  of  men  up  there  from  a  dis- 
tance, and  he  would  have  had  them  there  and  they  couldn't  go 
home  because  they  had  not  the  money.  But  if  you  go  and  put 
yourself  in  the  hands  of  a  lot  of  men  living  round  where  your 
work  is,  of  course  they  want  to  go  home  occasionally.  It  is  a  very 
unfortunate  thing  for  the  Department,  but  how  is  the  Department 
to  adjudicate?  It  is  not  a  thing  they  can  adjudicate  on  at  all;  it 
will  come  to  this,  the  surveyor  will  be  sued,  and  I  have  not  the 
slightest  doubt,  as  you  all  know,  that  the  judges  will  say,  you 
pay  the  men ;  and  the  unfortunates  will  have  to  pay  all  these 
men  perhaps  a  couple  of  thousand  dollars — more  than  he  gets  for 
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the  whole  survey— because  the  township  has  taken  six  or  eight 
months  to  survey.  But  I  think  really  the  surveyors  have  it  in  their 
own  hands,  and  they  will  have  to  look  out  and  take  men  the}-  are 
acquainted  with.  If  they  can  get  the  same  men  over  and  over 
again  it  is  all  right;  but  in  any  case,  take  men  you  can  be  sure 
will  be  good  men  in  the  bush ;  there  is  no  use  picking  up  men  from 
the  cities,  they  are  no  good  when  they  get  out  into  the  woods. 

Mr.  Green — I  am  glad  to  hear  Mr.  Kirkpatrick  take  up  the 
question,  but  I  am  rather  disappointed  to  think  that  it  is  going 
to  drop.  You  know  that  the  surveyors  in  the  Northwest  have  a 
certain  protection  which  the  law  gives  them.  Am  I  to  understand 
we  can't  get  any  protection  in  Ontario  against  labor  organizations? 
I  move  the  Legislative  Committee  enquire  into  the  matter  and  find 
out  whether  we  can  get  anything? 

The  President — I  don't  think  the  Government  would  legislate 
in  favor  of  any  class  of  employers;  that  would  be  class  legislation. 

Mr.  Green — No,  it  is  simply  between  master  and  servant. 

Mr.  Bolton — The  only  thing  is  to  make  an  agreement  with  an 
employee  that  you  will  give  him,  say,  a  dollar  a  day,  and  if  he 
remains  with  you  you  will  give  him  50  cents  a  day  in  addition. 

Mr.  Green — The  two  previous  speakers  tell  me  that  won't  do 
any  good. 

Mr.  Van  Nostrand— Use  a  sliding  scale  of  wages,  a  minimum 
wage  if  they  don't  stay  through  and  a  bonus  if  they  do. 

Mr.  Green— I  didn't  pay  my  men  and  they  helped  themselves 
to  canoes  and  provisions  and  tents  and  went. 

Mr.  Watson — You  can  get  redress  when  they  take  your  pro- 
perty. 

Mr.  Green — The  lawyer  I  consulted  advised  me  not  to  take 
any  action  against  them,  because  he  didn't  think  a  jury  would 
convict  them. 

Mr.  Watson — I  think  your  lawyer  was  wise.  I  believe  the  Do- 
minion Department  do  issue  a  form  of  contract,  but  I  understand 
that  won't  hold  in  Ontario.  There  is  no  use  making  an  agreement 
with  them  at  all. 

Mr.  Green— I  presume  that  a  contract  holds  because  there  is  a 
certain  law  governing  it. 

Mr.  Watson— In  the  Dominion  I  believe  there  is. 

Mr.  Green— Why  can't  we  get  a  law  in  Ontario  so  that  a  sim- 
ilar contract  will  hold  here? 
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Mr.  Watson — That  was  suggested  last  year,  but  I  don't  think 
you  can  do  anything;  as  the  President  says,  it  is  class  legislation. 

Mr.  Green — I  understand  that  there  was  a  law  covering  the 
point  some  years  ago  which  has  been  repealed. 

Mr.  Watson — You  would  have  to  put  it  on  a  military  basis 
before  you  could  control  your  men.  I  had  men  one  season,  and 
one  of  them  had  been  with  me  for  about  five  years;  they  were  In- 
dians ;  I  got  one  blackguard  in  the  bunch — they  all  hang  together — 
and  he  took  the  whole  bunch  out! 

Mr.  Fitzgerald — I  agree  with  Mr.  Green,  it  is  a  pretty  hard 
thing  to  put  up  with,  but  I  don't  think  there  is  any  remedy. 

Mr.  Low — There  was  a  case  in  Sudbury  where  the  surveyor's 
men  "jumped";  they  left  and  took  what  they  wanted,  and  they 
broke  a  canoe ;  the  surveyor  let  them  go  ahead  and  sue  for  wages ; 
the  judge  granted  their  wages,  but  made  them  pay  for  the  canoe 
and  anything  else  they  took. 

Mr.  Green — I  wouldn't  call  that  very  fair  treatment  myself. 
This  particular  case  Mr.  Low  has  quoted — I  don't  suppose  there 
is  any  secret  about  it — everyone  knows  Mr.  Bird  very  well;  it  was 
his  gang;  he  was  next  above  me,  and  I  remember  the  party  dis- 
tinctly starting  out,  and  it  was  the  lawyer  that  handled  his  case 
that  is  handling  my  case  now.  Mr.  Bird  tells  me  that  the  judge 
allowed  them  for  all  the  time  they  were  there,  and  only  deducted 
from  their  wages  the  taking  of  the  boat  and  the  destruction  of 
the  property. 

Mr.  Code — I  have  never  had  very  much  trouble  with  my  men, 
and  I  am  surprised  that  other  surveyors  should  have  so  much 
trouble.  It  may  be  some  advantage  to  know  my  system.  I  gener- 
ally get  a  man  in  the  locality,  or  as  near  the  survey  as  I  can,  to 
look  out  some  months  ahead  for  a  gang  for  me,  and  I  pay  the 
man  for  picking  up  the  men  and  any  trouble  he  goes  to,  and  I 
simply  tell  him  to  make  the  agreement  with  the  men  that  they  are 
to  stay  the  time  required;  and  that  time  probaby  will  be  three 
or  four  months,  or  whatever  time  the  survey  is  expected  to  last. 
After  you  get  the  men,  talk  with  each  one  of  them  personally; 
make  a  verbal  agreement  (a  verbal  agreement  is  better  100  times 
than  a  written  agreement,  because  it  covers  everything),  that  the 
men  are  to  stay,  and  if  they  are  reasonable,  come  home  with  you 
when  your  contract  is  done.  Of  course  some  of  those  men  are  nat- 
urally "jumpers."  No  man  can  go  into  a  new  territory  and  pick 
out  good  men  himself ;  he  must  have  somebody  who  knows  all 
these  people,  to  employ  men  for  him,  and  his  services  are  well 
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worth  the  small  amount  of  money  it  costs.  Of  course  those  "jump- 
ers" probably  will  never  give  you  the  reason  why  they  "jump."  I 
have  only  had  about  two  men  "jump"  in  my  five  or  six  years 
experience,  and  I  guess  they  "jumped"  by  mutual  consent  between 
them  and  myself.    I  have  had  very  little  trouble  so  far  with  men. 

Mr.  Dunn — I  am  very  sorry  to  hear  that  it  is  impossible  to 
make  or  draw  a  contract  so  that  men  can  be  bound  by  it.  I  re- 
member well  the  circumstance  that  Mr.  Green  has  spoken  of,  and 
I  thought  at  the  time  if  Mr.  Green  would  have  to  pay  the  large 
party  that  was  going  out,  he  certainly  would  find  it  a  very  con- 
siderable hardship  to  put  up  all  of  their  wages  and  have  to  look 
for  other  men  to  take  their  places.  I  had  only  two  men  "jump" 
last  summer,  and  I  guess  I  am  about  to  be  sued  for  the  pay  of 
those  two  men,  and  from  what  I  have  heard  now,  I  suppose  I  will 
have  to  pay  it.  I  didn't  think  I  would  have  to.  I  had  written  con- 
tracts with  all  of  my  men.  I  can't  see  how  a  verbal  contract  would 
be  of  any  use,  because  I  can't  understand  how  you  could  prove 
the  contract.  You  are  one  person  and  the  men  that  you  have  with 
you  are  probably  16  or  18,  and  they  would  rather  have  the  best  of 
you  if  it  came  to  a  show  down.  I,  of  course,  have  not  much  exper- 
ience in  the  line  you  speak  of,  but  I  mention  these  matters  because 
Mr.  Green  mentioned  my  name,  and  I  shall  be  interested  in  hear- 
ing the  result  of  Mr.  Green's  trouble. 

Mr.  James — Do  I  understand  that  the  sliding  scale  works  well  ? 

Mr.  Low — We  have  found  it  works  very  well.  We  have  had 
survey  parties  out,  and  the  men  "jump"  and  leave  us  with  five  or 
six  days  wet  weather,  and  we  cut  out  every  hour  we  can.  legally, 
and  we  give  them  the  dirty  end  of  the  stick,  so  to  speak.  We 
find  that  works  very  satisfactorily.  When  they  find  we  are  going 
to  give  them  as  little  as  we  can,  they  will  stay  on. 

The  President — My  experience  with  regard  to  contracts  sup- 
plied by  the  Dominion  Government  is  this,  I  never  saw  a  good 
man  yet,  or  a  man  who  I  would  want  on  a  survey,  who  would  sign 
one  of  those  contracts.  I  have  had  a  good  deal  of  experience,  espe- 
cially in  the  Northwest ;  about  30  years  ago,  I  think.  I  commenced 
to  make  surveys  out  there. 

Mr.  Dunn — I  think  when  a  man  is  hired  by  the  month  his 
pay  becomes  due  at  the  end  of  the  month.  But  could  you  hire  a 
man  for  four  months  for,  say,  $200,  and  have  an  arrangement  that 
the  only  way  he  could  collect  it  would  be  by  staying  the  four 
months?  I  understand  you  couldn't  hire  him  to  the  end  of  the 
work,  because  he  wouldn't  know  when  the  end  of  the  work  would 
be. 

(3) 
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rill  JhG  W^fV  think  you  can  hire  him  and  not  Pay  him 
till  the  end  of  the  four  months,  but  you  will  have  to  pay  him  for 
all  the  time  he  works,  even-  if  he  leaves  you. 

Mr.  Green— It  is  a  legal  question,  but  I  move  that  the  matter 
be  referred  to  the  Legislative  Committee  and  let  them  get  legal 
advice  on  the  matter,  and  if  a  form  of  contract  can  be  drawn  wh?ch 
will  be  of  any  benefit  to  the  surveyor  or  the  members  of  this  Asso- 
ciation, let  them  formulate  one. 

Mr.  Kirkpatrick— Wouldn't  it  be  better,  instead  of  referring 
it  to  the  Legislative  Committee,  to  refer  it  to  the  legal  adviser  of 
the  Association,  and  get  his  views  on  it?  That  is,  Mr.  Armour,  and 
if  he  can  devise  any  means  and  give  us  a  report  on  it  I  think  the 
money  would  be  well  spent. 

The  President— Would  you  like  to  change  your  motion.  Mr. 
Green,  and  submit  this  question  to  the  legal  adviser? 
Mr.  Green — Yes. 
Mr.  Code — I  second  the  motion. 

The  President  put  the  motion  to  a  vote,  and  the  same  was  car- 
ried. 

Mr.  Green — The  other  question  is  a  question  of  bearings.  In 
commenting  on  Mr.  McMullen's  paper,  Mr.  James  spoke  about  his 
system  of  keeping  traverse  notes,  or  at  least  the  bearings.  I  fol- 
lowed that  system  also  for  a  great  number  of  years,  that  is,  doing 
away  with  bearings  so  far  as  north,  south,  east  and  west  are  con- 
cerned, and  reading  your  instrument;  where  there  is  a  double 
reading,  just  read  the  outside  circle,  which  reads  from  0°  to  360°. 
You  read  the  azimuth,  as  it  were,  and  let  the  azimuth 
refer  from  0°  to  360°  around  by  the  right,  like  a  watch,  90°, 
180°,  360°  from  0°.  What  I  would  like  to  know  to  begin  with  is, 
would  the  Department  here  accept  returns  with  the  azimuth,  read- 
ing in  that  way  round?  I  presume  they  would  not.  Every  sur- 
veyor, I  presume,  who  makes  any  extensive  traverse,  adopts  that 
system.  It  eliminates  a  great  many  chances  of  error,  because 
when  you  write  north-east  or  south-west  or  any  of  these  letters, 
you  are  liable  to  error.  When  you  follow  the  system  of  the  azi- 
muth from  0°  around  to  270°  and  360°,  as  contained  in  the  B. 
L.  S.,  you  eliminate  that  error  altogether,  because  everyone  knows 
if  you  read  your  vernier  140°,  where  that  is  pointing  towards  there 
is  no  chance  of  error.  It  is  just  as  clear  to  a  surveyor,  to  my 
mind,  as  south  40°  east,  and  as  I  say,  it  eliminates  all  chances  of 
error  in  taking  down  the  field  notes.  I  presume  that  the  Depart- 
ment here  wouldn't  accept  returns  that  way. 
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I  would  move  that  steps  be  taken  by  which  the  Department 
be  asked  to  accept  returns  given  in  that  way,  and  that  in  the  sys- 
tem of  survey  of  Ontario  some  amendment  should  be  made  to 
that  effect.    I  would  like  to  hear  someone  else's  views  on  this. 

Mr.  Bolton — I  would  hardly  think  that  would  be  necessary. 
For  my  part,  in  making  traverse  I  would  use  that,  but  it  is  an  easy 
matter  to  change  it  to  the  bearings  to  suit  the  Department. 

Mr.  Green — It  is  easily  done,  but  it  is  unnecessary. 

Mr.  Bolton — Well,  it  would  be  considerable  trouble  to  the  De- 
partment to  change  their  method. 

Mr.  Kirkpatrick — We  have  never  had  them  returned  that  way. 
The  only  real,  practical  difficulty  that  I  see  is  that  it  would  simply 
give  Mr.  Whitson  and  myself  a  good  deal  more  trouble;  we  would 
have  to  do  it  ourselves.  We  couldn't  hand  over  the  examination  to 
anybody  else,  while  you  all  know  we  are  pushed  hard  to  do  the 
work  at  all.  We  try  to  get  the  examination  done  as  soon  as  pos- 
sible. I  don't  know  that  we  could  teach  men  who  are  not  sur- 
veyors that  kind  of  thing.  It  is  a  very  difficult  thing  to  do  to 
explain  all  the  ins  and  outs  of  those  things.  I  think  it  is  quite 
easy  for  surveyors  to  do  it.  And  then  we  have  the  old-fashioned 
custom.  'I  could  do  it  myself,  but  I  haven't  got  time  to  examine 
every  return.  I  do  the  best  I  can  by  looking  over  them  after  the 
errors  are  pointed  out  to  me  to  see  what  they  are. 

The  President — It  is  only  a  matter  of  a  minute  or  two  to  show 
the  bearing  in  the  ordinary  way  to  suit  the  Department.  For  my 
own  part,  I  always  adopt  that  means  of  reading  my  bearings  around 
to  360°  and  also  in  plotting. 

Mr.  James — Wouldn't  it  be  just  as  handy  in  our  Registry 
Office  to  have  it  done  by  azimuth  all  through?  The  letters  are  of 
no  significance  to  lawyers  that  I  know  of ;  they  are  just  like  Greek 
letters  to  them;  they  don't  know  exactly  what  they  mean.  If  we 
had  an  understanding  to  make  our  returns  to  the  Registry  Office 
in  this  way  it  would  be  a  start. 

The  President — In  a  paper  two  years  ago,  I  think  I  tried  to 
set  forth  the  simplicity  and  advantage  of  making  the  traverse  notes 
in  this  way,  and  it  was  discussed  pretty  fully. 

5.15  p.m.  the  meeting  adjourned  to  Thursday,  February  27th, 
at  10  o'clock  a.m. 
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MORNING  SESSION,  THURSDAY,  FEBRUARY  27TH,  1908,  10.30  A.M. 

The  President  called  the  meeting  to  order,  and  asked  for  the 
report  of  the  Auditors  as  the  first  order  of  business. 

The  Secretary — I  have  already  read  my  report  and  presented 
it  to  the  Auditors.  They  have  gone  over  the  accounts  and  have 
certified  as  follows:  "We  hereby  certify  that  we  have  examined 
the  Secretary- Treasurer's  vouchers,  receipts,  financial  statement, 
and  bank  account,  and  find  them  correct.  February  26th,  1908. 
Lewis  Bolton,  W.  A.  McLean,  Auditors." 

There  being  no  discussion  on  the  subject,  the  President  de- 
clared the  Auditors'  report  adopted. 

The  President  called  for  the  report  of  the  Committee  on  Polar 
Research. 

The  Secretary — Mr.  Chipman  will  put  in  a  report  for  publi- 
cation. 

It  was  moved  by  Mr.  Rorke,  and  seconded  by  Mr.  Bolton,  that 
the  report  be  taken  as  read  and  printed  in  the  Report. 

The  President  declared  the  motion  carried. 

The  President  called  for  the  report  of  the  Committee  on  En- 
tertainment. 

The  Secretary — I  am  sorry  to  say  we  were  so  late  last  evening 
I  have  not  yet  had  time  to  prepare  the  report,  but  it  seems  from 
the  accounts  I  have  received,  from  most  of  the  members  present, 
that  the  entertainment  was  fairly  satisfactory.  I  will  write  out 
the  details,  with  the  names  of  those  present,  so  that  it  may  be 
printed  in  our  Report.  I  regret  that  we  will  not  be  able  to  include 
some  of  the  able  speeches  that  were  delivered. 

The  President — The  report  will  be  taken  as  read  and  printed 
in  the  Report. 

The  President  called  for  the  report  of  the  Committee  on  En- 
gineering. 

The  Secretary — I  understand  Mr.  Davis  is  not  able  to  be  here. 
I  will  write  him  to  send  his  report  for  publication. 

The  President  called  for  the  report  of  the  Council  of  Man- 
agement. 

The  Secretary — I  understand  the  report  is  not  yet  ready. 
The  President  called  for  the  report  of  the  Committee  on  Pub- 
lication. 
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The  report  was  read  by  the  Secretary. 

It  was  moved  by  Mr.  Rorke,  seconded  by  Mr.  MacKay,  that  the 
report  be  received  and  adopted. 

The  President  declared  the  motion  carried. 

The  President  called  on  Mr.  Selby  to  give  his  paper,  entitled, 
"The  Peace  River  District." 

Mr.  Selby — Mr.  President,  the  object  of  this  paper  is  not  so 
much  to  extol  the  beauties  and  magnificence  of  that  great  country 
which  we  hear  so  much  about  in  the  papers,  as  it  is  to  give  you  a 
more  faithful  description  of  it  and  a  fair  idea  of  what  may  be 
expected  of  it  in  the  future. 

The  President — Papers  like  this  of  Mr.  Selby 's  are  of  incal- 
culable value  to  us,  because  they  bring  reliable  information  of  parts 
of  the  country  of  which  little  is  known.  When  we  come  to  realize 
that  this  country  which  Mr.  Selby  has  been  telling  us  about  lies 
eight  hundred  miles  north  of  the  latitude  of  Toronto,  and  about 
three  thousand  miles  west,  we  can  form  some  idea  of  the  vast  extent 
of  our  country.  The  paper  is  valuable  because  it  is  based  on  facts 
which  we,  as  land  surveyors,  can  depend  upon,  not  on  a  cursory 
examination.  For  several  years  Mr.  Selby  has  been  making  sur- 
veys in  that  country,  and  he  knows  what  he  is  talking  about.  The 
paper  is  not  only  valuable  to  us,  but  valuable  to  the  country  at 
large  and  valuable  to  the  Government  and  to  all  who  desire  infor- 
mation about  our  country.  I  am  sure  we  all  feel  very  grateful 
to  Mr.  Selby  for  the  trouble  he  has  taken  in  compiling  this  paper 
for  our  Report. 

Mr.  Kirkpatrick — I  was  very  much  interested  in  the  splendid 
paper  which  we  have  just  heard.  I  certainly  think  the  thanks  of 
this  Association  are  due  to  Mr.  Selby.  Now,  we  can  hardly  realize 
the  extent  of  the  country  that  he  has  been  describing  to  us.  It 
seems  to  be  immense.  I  have  two  sons  in  Edmonton,  and  it  was 
only  the  other  day  I  received  a  letter  from  one  of  them,  describing 
a  speech  that  was  made  at  a  dinner  given  by  the  Speaker  of  the 
Assembly  to  the  Edmonton  people.  They  were  talking  about  buying 
seed  wheat,  and  I  think  it  was  the  Speaker  himself  said  that  one 
member  of  the  Legislative  Assembly  had  six  thousand  bushels  of 
the  finest  wheat  in  the  world,  grown  on  his  farm  at  Peace  River, 
and  that  it  would  be  for  sale.  They  went  on  to  explain  the  mar- 
vellous extent  of  the  agricultural  territory  up  there.  He  tells 
me  that  Edmonton  has  a  population  of  nineteen  thousand  now.  and 
when  my  son  went  there  in  1889  there  was  a  population  of  650, 
so  I  suppose  he  is  one  of  the  oldest  residents  now.  It  was  only 
yesterday  I  got  quite  a  large  photograph  of  the  bank  of  which  he 
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is  the  manager,  and  I  was  surprised — there  is  scarcely  a  bank  in 
Montreal  or  Toronto  like  it.  There  were  four  magnificent  pillars 
of  stone  in  front  of  a  four-storey  building,  on  a  corner,  and  it 
looked  very  fine  indeed.  It  is  a  perfect  marvel.  It  shows  what 
wonderful  things  are  going  on  there  under  our  eyes,  and  I  am 
not  surprised  that  young  men  say,  well,  we  will  go  west.  We  all 
get  the  fever.  I  had  not  exactly  the  fever,  but  I  went  out  there 
four  or  five  years  ago,  and  I  drove  out  to  Athabasca  Landing, 
and  I  remember  driving  through  a  lot  of  poplar  trees.  The  poplar 
trees  were  of  the  original  forest,  not  the  scrubby  little  things  you 
see  sometimes.  I  suppose  they  were  between  two  and  one-half  and 
three  feet  thick,  and  just  as  good  poplar  as  you  would  see  any- 
where. Of  course  it  takes  a  long  time  to  clear  that  ground,  but 
there  is  the  wood,  and  it  shows  what  the  country  will  produce. 
When  you  get  to  Athabasca  Landing  you  think  you  are  at  the 
world's  end,  but  they  will  have  a  Roman  Catholic  cathedral  there 
which  is  to  cost  $100,000.  I  don 't  suppose  it  is  finished  yet,  but  the 
foundation  walls  were  built,  stone  walls  about  ten  or  twelve  feet 
thick.  And,  after  all,  that  was  only  a  jumping-off  place,  because 
you  are  four  or  five  hundred  miles  from  the  Peace  River,  so  there 
is  no  end  to  the  possibilities  there.  We  see  a  lot  in  articles  about 
the  last  West,  and  I  don't  know  that  we  should  be  so  anxious  to 
get  rid  of  the  last  West.  Some  of  us  have  got  children  and  grand- 
children, and  we  don't  want  to  see  it  filled  up  this  year  or  next 
year.  My  idea  is  we  should  go  at  it  slowly  and  not  introduce  all 
the  nations  of  the  world  up  there,  but  try  and  make  it  a  British 
Canadian  country,  so  that  the  majority  of  the  settlers  will 
be  of  our  own  origin,  so  that  we  can  make  it  a  God-fearing  country, 
and  not  introduce  a  whole  lot  of  other  people  who  will  take  a  long 
time  to  assimilate.  Of  course  they  would  ultimately  assimilate,  just 
as  our  friends  the  Doukhobors  are  doing.  They  are  turning  out 
first-class  settlers  because  they  are  becoming  Canadianized.  I  sup- 
pose you  remember  reading  of  the  fifty  or  sixty  of  them  who 
started  to  walk  naked  through  the  streets  of  Fort  William  when 
it  was  twenty  degrees  below  zero,  but  they  were  promptly  caged. 
They  will  eventually  become  good  settlers,  and  we  welcome  them 
all! 

I  have  much  pleasure  in  moving  a  vote  of  thanks  to  Mr.  Selby 
for  his  interesting  paper. 

Mr.  Bolton — I  have  much  pleasure  in  seconding  the  motion. 
Carried.  (Applause). 

The  President — I  have  a  communication  from  Haileybury, 
asking  about  surveys  of  lots.  It  is  signed  by  James  H.  Smith, 
Robert  Laird,  and  H.  T.  Routley. 
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That,  I  suppose,  would  be  a  question  that  would  come  before 
the  Committee  on  Land  Surveying. 

It  was  moved  by  Mr.  Bolton,  seconded  by  T.  D.  Green,  that 
the  communication  be  laid  before  the  Committee  on  Land  Sur- 
veying. 

The  President  put  the  motion,  which  on  a  vote  being  taken, 
was  declared  carried. 

The  President — There  are  several  reports  which  the  Committee 
on  Publication  will  have  to  have  authority  to  publish,  as  these  re- 
ports have  not  been  read  before  the  Association.  The  first  one  is 
the  report  on  Engineering,  then  the  report  on  Polar  Research, 
and  the  report  of  the  Council  of  Management. 

Mr.  Hutcheon — I  move  that  the  report  on  Engineering,  the 
report  on  Polar  Research,  and  the  report  of  the  Council  of  Manage- 
ment be  taken  as  read,  and  printed  in  the  Report. 

Mr.  E.  D.  Bolton — I  second  the  motion. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

The  President — It  is  moved  by  Captain  Gamble,  seconded  by 
Mr.  Van  Nostrand,  that  any  errors  or  omissions  in  the  record  of 
the  proceedings  of  this  meeting  now  in  the  hands  of  the  Secretary 
and  the  Reporter  be  corrected  by  the  Committee  on  Publication 
before  the  printing  of  the  annual  report. 

On  a  vote  having  been  taken,  the  motion  was  declared  carried. 

Mr.  Kirkpatrick — I  would  like  to  move  that  a  resolution 
of  condolence  be  sent  to  the  relatives  of  our  deceased  brethren. 

Two  of  these,  you  remember,  were  killed,  if  not  three.  Mr. 
Macdonald  met  his  death  by  a  runaway,  and  Mr.  Davis  stepped  off 
a  train  and  caught  his  foot ;  it  had  to  be  cut  off,  and  he  died  from 
blood  poisoning. 

The  President  put  the  motion,  which  on  a  vote  having  been 
taken,  was  declared  carried. 

It  was  moved  by  Mr.  Rorke,  seconded  by  Mr.  Newman,  that 
the  sum  of  $300  be  handed  to  the  Secretary  for  his  services  during 
the  past  year.  Carried. 

It  was  moved  by  Mr.  P.  S.  Gibson,  seconded  by  Mr.  Van  Nos- 
trand, that  the  Committee  on  Legislation  be  requested  to  consider 
the  contents  of  the  paper  by  Mr.  S.  Bray,  entitled.  "City  and  Town 
Lots,"  before  forwarding  the  suggested  changes  in  the  statutes 
to  the  Revising  Committee  of  the  Legislature. 
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Mr.  Wilkie — I  heard  parts  of  Mr.  Bray's  paper  read  yesterday, 
and  as  a  member  of  the  Committee  on  Legislation  it  doesn't  appear 
to  me  there  is  am^thing  in  that  paper  which  would  make  it  neces- 
sary for  the  committee  to  deal  with  it.  The  paper  is  in  reference 
to  sub-divisions  of  town  lots,  and  apparently  he  wishes  to  have 
them  made  some  particular  size.  It  appears  to  me  that  is  not  a 
matter  that  this  Association  could  request  legislation  upon.  He  also 
deals  with  the  matter  of  high  buildings  on  streets  affecting  the 
light.  I  don't  see  that  we  have  anything  at  all  to  do  with  that. 
Of  course  I  would  like  to  study  the  paper  closely,  and  possibly  I 
might  find  something  to  be  dealt  with  by  the  Committee  on  Legis- 
lation. 

Mr.  P.  S.  Gibson — He  wishes  the  Legislature  to  authorize  the 
municipal  councils  and  officials  to  see  that  lots  are  laid  out  of 
sufficient  depth,  the  same  jurisdiction  as  they  have  with  reference 
to  the  width  of  roads.  There  can  be  no  harm  in  it  anyway.  As 
to  the  height  of  buildings,  I  suppose  you  are  right. 

Mr.  Van  Xostrand — The  purpose  of  that  motion  was  to  draw 
the  attention  of  the  Legislative  Committee  to  the  contents  of  the 
paper,  and  let  them  deal  with  it.  It  seemed  to  me.  in  hearing  the 
paper  read,  it  was  a  step  in  the  right  direction.  We  have  already 
found  it  in  the  public  interest  that  the  municipality  should  have 
the  power  to  regulate  the  depth  of  the  lots,  because  it  is  well  known 
there  are  a  great  many  eyesores  in  the  towns  and  cities  by  reason 
of  the  insufficient  depth  of  lots.  The  depth  of  these  lots  becomes 
fixed  where  they  have  streets  upon  each  side,  and  they  remain  so 
for  all  time  unless  some  very  radical  changes  are  made  in  the 
position  of  streets  already  existing.  If  the  Committee  on  Legis- 
lation see  fit  to  suggest  to  the  Revising  Committee  of  the  House 
that  this  power  be  given  to  municipalities,  that  is  to  say,  that  the 
Registry  Act  be  so  amended  that  the  Registrar  will  not  receive  a 
plan  with  lots  less  than  the  minimum  depth,  without  the  consent 
of  the  municipality,  no  particular  harm  could  be  done  anyone,  and 
much  good  might  result  to  the  public,  and  that  good  will  extend 
away  into  the  future  long  after  we  are  gone. 

Mr.  MacKay — I  heartily  agree  with  what  Mr.  Van  Xostrand 
has  said.  We  know  the  Registry  Act  at  the  present  time  regulates 
the  widths  of  the  streets — at  least,  the  municipality  has  control 
and  can  sanction  the  laying  out  of  the  streets  at  certain  widths. 
Yet  they  have  no  control  or  power  to  regulate  the  depth  of  the 
lots.  It  often  happens,  I  have  found  in  my  practice,  that  parties 
submit  a  plan  of  a  sub-division  where  the  lots  are  very  narrow. 
Sometimes  the  municipality  will  not  consent  to  the  laying  out 
of  a  narrow  street,  and  simply  cut  down  the  depth  of  the  lot  and 
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make  the  street  66  feet.  In  tRe  case  in  question  the  municipality 
has  no  control  over  the  sub-division  whatever,  whereas  if  both  streets 
and  lots  were  under  the  control  of  the  municipality  they  could  be 
dealt  with. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

It  was  moved  by  Mr.  A.  T.  Ward,  seconded  by  J.  J.  Mackay, 
that  the  sum  of  five  dollars  be  granted  to  each  of  the  Auditors  for 
their  services  in  connection  with  auditing  the  accounts  of  the  Asso- 
ciation for  the  past  year. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

The  President  called  for  nominations  of  officers  for  the  ensuing 

year. 

ELECTION  OF  OFFICERS. 

Mr.  P.  S.  Gibson — I  nominate  Mr.  Van  Nostrand  for  President. 

The  President — There  being  no  other  nominations.  I  declare 
Mr.  Van  Nostrand  elected  President  for  the  coming  year.  (Ap- 
plause). 

Mr.  Van  Nostrand — I  thank  you  for  the  honor.  It  is  a  re- 
sponsibility that  I  rather  shirk,  but  I  feel  at  the  same  time  it  is  the 
way  out  of  trouble,  because,  having  once  put  in  twelve  months 
in  the  position  of  President,  one  is  given  a  long  holiday,  and  that 
I  can  now  look  forward  to. 

The  President — The  next  nomination  is  that  of  Vice-President. 

Mr.  Lewis  Bolton  was  nominated  as  Vice-President. 

The  President — There  being  no  other  nominations,  I  declare 
Mr.  Bolton  elected  Vice-President. 

The  President  called  for  nominations  for  the  office  of  Secretary- 
Treasurer. 

Mr.  Selby — I  nominate  Captain  Killaly  Gamble  as  Secretary- 
Treasurer.    I  am  sure  he  has  filled  the  position  well  in  the  past. 

The  President — There  being  no  other  nominations.  I  declare 
Captain  Gamble  elected  Secretary-Treasurer. 

Captain  Killaly  Gamble — I  again  have  to  thank  you  for  the 
honor  you  have  done  me  and  the  confidence  you  have  reposed 
in  me  in  appointing  me  Secretary  for  another  year.  I  shall  do  all 
I  can  to  further  the  interests  of  the  Association.    I  feel  my  fail- 
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ures  very  often,  and  I  know  there  are  many  others  who  could 
fill  the  office  better  than  I  can;  but  I,  always  have  the  interests 
of  the  Association  at  heart,  and  will  do  the  best  I  can.  (Applause). 

The  President — I  understand  that  the  present  Auditors  do  not 
wish  to  be  re-appointed,  so  I  must  call  for  nominations  for  Audi- 
tors. 

Mr.  Rorke — I  nominate  Mr.  J.  J.  MacKay  and  Mr.  A.  T.  Ward 
as  Auditors  for  the  coming  year. 

Mr.  Van  Nostrand — I  second  the  nomination. 

The  President — There  being  no  other  nominations,  I  declare 
Mr.  MacKay  and  Mr.  Ward  elected  Auditors. 

Mr.  MacKay — Mr.  President,  I  am  sure  it  is  quite  unexpected 
on  the  part  of  Mr.  Ward  and  myself  to  be  appointed  to  the  posi- 
tion of  Auditors.  This  is  certainly  a  new  duty  for  us,  but  we  will 
do  our  best  to  see  that  Captain  Gamble  keeps  his  books  straight. 

Mr.  Ward — Mr.  MacKay  has  said  all  that  was  necessary  on 
behalf  of  us  both.  I  hope  that  the  Secretary  will  keep  his  books 
in  such  shape  that  the  present  Auditors  will  not  feel  like  retiring  at 
the  end  of  the  season.  (Laughter). 

The  President  called  for  nominations  for  two  members  of  the 
Council  to  fill  the  vacancies  caused  by  the  retirement  of  Mr.  Kirk- 
patrick  and  Mr.  Whitson. 

Mr.  P.  S.  Gibson — I  nominate  Mr.  Kirkpatrick. 

Mr.  Kirkpatrick — I  nominate  Mr.  Hutcheon. 

Mr.  Van  Nostrand — I  nominate  Mr.  Wilkie. 

Mr.  Ward — I  nominate  Mr.  Selby. 

Mr.  Wilkie — I  nominate  Mr.  Whitson. 

Mr.  Kirkpatrick — I  nominate  Mr.  Fitzgerald. 

Mr.  Rorke — I  nominate  Mr.  E.  D.  Bolton. 

With  the  permission  of  Mr.  Rorke,  Mr.  Bolton  withdraws  his 
name. 

The  President  declared  the  nominations  closed,  and  appointed 
Mr.  Esten  and  Mr.  W.  McLean  Scrutineers. 

The  President  called  for  any  unfinished  business.  (No  unfin- 
ished business). 

The  President  called  for  any  new  business.    (No  new  business). 
Mr.  Kirkpatrick — I  move  that  Mr.  Fawcett  leave  the  chair,  and 
that  Mr.  P.  S.  Gibson  take  the  chair. 
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Mr.  P.  S.  Gibson  takes  the  chair. 

Mr.  Kirkpatrick — Now  I  have  the  pleasant  duty,  but  in  one 
sense  it  is  not  a  pleasant  duty;  but  we  know  that  things  have 
to  change,  we  have  to  appoint  new  Presidents ;  in  the  old  days  they 
said,  '"The  King  is  dead,  long  live  the  King."  So  in  the  present 
instance,  the  President  having  vacated  his  office,  it  becomes  us  to 
give  him  a  hearty  vote  of  thanks  for  his  great  courtesy  and  the 
skill  with  which  he  has  filled  the  office  of  President.  It  is  a  very 
great  honor,  I  consider,  to  be  the  President  of  the  Ontario  Land 
Surveyors'  Association.  I  know  I  felt  it  a  great  honor  when  I 
was  President.  I  think  we  should  stand  up  and  give  a  vote  of 
thanks  to  Mr.  Fawcett  for  the  way  he  has  conducted  the  business 
in  his  year  of  office  as  President  of  the  Association  of  Ontario  Land 
Surveyors. 

Mr.  Wilkie — I  have  pleasure  in  seconding  the  motion. 

Mr.  Gibson  put  the  motion,  and  the  members  standing  up,  gave 
a  vote  of  thanks  to  Mr.  Fawcett.  (Applause). 

Mr.  Fawcett — Gentlemen,  I  appreciate  very  much  your  kind- 
ness, and  thank  you  for  your  kind  words.  I  have  esteemed  it  a 
great  honor  to  be  the  President  of  this  Association,  for  I  think  our 
Association  embodies  some  of  the  best  and  the  ablest  men  in  the 
Dominion,  and  to  take  charge  of  their  proceedings  or  to  hold  a  high 
office  in  such  a  body  of  men,  I  consider  a  privilege  of  which  anyone 
might  be  proud.  I  thank  you  for  the  hearty  way  in  which  you  re- 
sponded to  the  motion. 

All  that  remains  now  is  to  declare  the  meeting  closed  until 
next  year.  We  hope  all  present  will  be  permitted  to  come  again 
together,  with  many  who  are  not  at  this  meeting.  We  know  Mr. 
Van  Nostrand,  who  has  done  so  much  for  the  Association  in  the 
past,  will  look  well  after  it  during  this  coming  year. 
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PRESIDENT'S  ADDRESS. 

To  the  members  of  the  Association  of  Ontario  Land  Surveyors: 

Gentlemen, — I  have  great  pleasure  in  bidding  you  welcome 
to  this,  the  sixteenth  Annual  Meeting  since  the  incorporation  of  our 
Society  as  the  " Association  of  Ontario  Land  Surveyors."    In  re- 
viewing the  past  year  we  have  abundant  reason  for  gratitude  to  the 
great  Architect  and  Governor  of  the  universe  for  continued  peace 
and  prosperity.   The  past  year  has  been  one  of  success  and  profit  for 
the  majority  of  the  members  of  our  Association,  many  of  whom  are 
unable,  because  of  the  urgency  of  their  work,  to  attend  the  Annual 
Meeting  even  at  this  time  of  the  year,  when  the  demand  for  surveys 
and  engineering  work  is  not  so  great  as  during  other  parts  of  the 
year.    For  those  who  during  the  past  season  were  engaged  on  Gov- 
ernment, mineral  and  other  surveys  in  the  wilds  of  our  own  Prov- 
ince, the  difficulties  were  by  no  means  trivial,  conditions  arising 
which  at  times  were  very  discouraging,  excessive  rains,  dissatisfied 
and  unreasonable  employers,  broken  agreements,  and  desertions  from 
the  party,  at  times  when  great  injury  and  loss  would  be  the  outcome, 
all  have  a  tendency  to  place  the  surveyor  on  the  anxious  seat;  but 
victory  over  such  obstacles  brings  a  feeling  of  satisfaction  not  other- 
wise experienced  once  the  task  is  accomplished.    We  trust  that  the 
change  in  industrial  conditions  which  has  recently  overtaken  our 
country,  in  common  with  that  of  other  nations,  will  not  prove  to  be 
an  unmitigated  evil,  but  that  those  most  affected  will  become  more 
reasonable  in  their  demands  and  take  some  little  interest  in  the 
welfare  of  those  they  are  employed  to  assist.    Those  who  attended 
our  last  Annual  Meeting,  or  who  have  read  the  Annual  Report  of 
that  meeting,  have  knowledge  of  the  several  memorials  submitted 
on  that  occasion:  One  to  the  Hon.  the  Minister  of  Lands,  Forests 
and  Mines,  setting  forth  the  necessity  of  increasing  the  remunera- 
tion for  the  work  undertaken  by  the  surveyor,  both  under  contract, 
and  salary,  due  to  the  increased  cost  of  labor,  supplies,  and  camp 
equipage.    The  majority,  if  not  all  of  you,  have  learned  that  the 
memorial  not  only  received  consideration  from  the  Department,  but 
the  recommendations  set  forth  in  the  memorial  were  adopted  with 
one  single  exception,  thus  proving  the  readiness  of  the  Ministers 
of  the  Crown  to  remedy  any  defects  in  the  Departmental  economy 
brought  to  their  attention.    I  am  sure  we  do  not  fail  as  an  Associa- 
tion deeply  interested  in  this  matter,  to  appreciate  this  immediate 
response  to  our  request  on  the  part  of  the  Honorable  Minister,  and 
also  the  support  of  the  Director  of  Surveys  and  the  Deputy  Minister, 
who  are  so  closely  in  touch  with  the  survey  work  that  they  could 
appreciate  the  justice  of  the  request  and  bring  the  matter  more 
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fully  before  the  Minister  than  we  could  set  forth  in  a  memorial. 
Another  memorial  to  the  Right  Hon.  Sir  Wilfrid  Laurier,  Premier 
of  Canada,  set  forth  the  urgent  necessity  of  undertaking  a  geodetic 
and  trigonometrical  survey  of  the  Dominion,  and  that  the  primary 
work  should  be  undertaken  by  the  Federal  Government  at  an  early 
date.    The  reply  to  the  memorial  in  a  letter  from  the  Hon.  Frank 
Oliver,  Minister  of  the  Interior,  stated  that  the  question  had  been 
carefully  considered  by  a  departmental  conference  convened  at  the 
instance  of  the  Minister  of  Militia  and  Defence,  and  that  the  con- 
ference had  submitted  a  report  now  before  the  Government.  This 
reply  bore  date  of  26th  March,  1907.    Preliminary  work  towards 
such  an  undertaking  has  been  carried  on  to  a  limited  extent  by 
the  astronomical  branch  of  the  Department  of  the  Interior,  we  have 
been  informed  by  our  former  President,  Dr.  Klotz ;  but  much  greater 
activity  towards  this  important  work  will  have  to  be  displayed  be- 
fore any  benefit  be  derived  by  the  Provinces.    If  the  work  was 
fairly  started  and  points  in  the  primary  triangulation  permanently 
marked,  I  am  confident  that  the  progressive  Provincial  Governments 
would  lose  no  time  in  carrying  on  the  work  to  completion  by  arrang- 
ing for  the  secondary  triangulation,  leveling  and  establishing  per- 
manent marks  on  the  ground,  and  sectional  maps  on  such  a  scale 
that  they  may  be  of  utility  to  surveyors,  engineers,  municipalities, 
joint  stock  and  insurance  companies,  and  in  all  public  works,  sup- 
plying information  which  at  present  is  only  obtained  through  ex- 
pensive preliminary  and  exploratory  surveys  which  are  indispen- 
sable in  all  road  construction,  railways  and  other  roads,  waterways 
and  irrigation  ditches,  drainage,  and  all  similar  undertakings,  be- 
fore any  estimate  of  the  cost  or  idea  of  the  best  locations  can  be 
formed.    Such  maps  as  are  constructed  in  connection  with  a  com- 
pleted geodetic  survey  would  take  the  place  of  these  preliminary 
and  exploratory  surveys,  so  that  roads  could  be  located,  schemes  for 
municipal  drainage  adopted,  and  a  close  estimate  of  the  cost  of  all 
such  undertakings  arrived  at,  by  competent  persons,  from  the  simple 
examination  of  the  maps.   A  question  of  more  than  passing  interest 
to  our  Association  has  arisen  through  recent  legislation  by  the 
Dominion  Parliament  amending,  or  rather  changing,  the  Act  in 
regard  to  the  qualification  of  Dominion  Land  Surveyor,  the  new 
Act  providing  that  surveyors  in  certain  of  His  Majesty's  dominions, 
other  than  Canada,  may  become  qualified  as  Dominion  Land  Sur- 
veyors without  passing  any  examination  except  that  portion  of  the 
Dominion  Lands  Act  relating  to  the  survey  and  division  of  lands, 
and  the  manual  of  survey  issued  by  the  Surveyor-General  of  the 
Dominion  for  the  guidance  of  surveyors  employed  m  the  survey 
of  Dominion  Lands.    When  the  Dominion  Lands  Act  came  into 
operation  in  1872,  all  the  surveyors  who  at  that  time  were  qualified 
to  make  surveys  in  any  of  the  Provinces  which  constituted  the  Do- 
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minion  at  that  date,  were  named  ex  officio  Dominion  Land  Sur- 
veyors; all  subsequent  Dominion  Land  Surveyors  became  such  by 
passing  the  prescribed  examination  for  such  qualification.  Since 
that  date  the  standard  of  the  examinations  has  gradually  been 
raised,  both  for  Dominion  and  Provincial  surveyors,  in  most  of 
the  Provinces,  so  that  a  standard  fairly  uniform  in  the  ordinary 
mathematical  subjects  entering  into  the  examination  given  by  the 
several  Provinces  and  the  Dominion,  has  been  adopted  in  so  far  as 
the  examinations  are  similar.  For  a  time  there  was  reciprocity  be- 
tween the  Dominion  and  Provincial  Boards,  so  that  examinations 
in  those  subjects  which  covered  the  same  ground  were  accepted  by 
the  several  boards  of  examiners;  and  those  who  had  passed  full 
examinations  before  the  one  board  were  not  re-examined  in  the 
same  subjects  by  the  other.  After  a  short  trial,  this  arrangement 
came  to  an  end,  and  surveyors  from  the  Provinces  were  required 
to  pass  the  full  examination  before  the  Dominion  Board  of  Exam- 
iners to  become  qualified  to  survey  Dominion  lands,  and  those  who 
had  passed  the  Dominion  Board  had  to  pass  the  full  examination 
before  the  Provincial  Boards  before  they  became  qualified  to  make 
surveys  in  the  Provinces.  There  was  no  particular  hardship  or 
grievance  in  this,  as  the  candidates  usually  presented  themselves 
for  the  two  examinations  while  the  subjects  were  still  fresh  in  their 
minds;  and  the  examining  boards  had  the  right  to  terminate  the 
reciprocal  arrangement  if  they  considered  the  examinations  were  not 
similar  in  their  requirements,  and  so  long  as  all  were  admitted  on 
the  same  terms.  Truly  there  are  several  subjects  relating  to  engin- 
eering and  surveying  prescribed  in  the  Revised  Statutes  of  Ontario, 
in  which  candidates  for  the  Ontario  examination  are  examined 
that  are  not  included  in  the  list  of  subjects  for  D.  L.  S. ;  and  the 
several  Acts  are  entirely  different,  thus  necessitating  separate  exam- 
inations in  these  particular  subjects;  but  the  new  Dominion  Act, 
while  it  purports  to  re-establish  the  reciprocal  status  to  a  certain 
degree,  states  in  a  foot  note  that  these  advantages  will  only  apply 
to  sister  colonies,  such  as  Australia,  New  Zealand,  Cape  Colony, 
etc.,  "where  the  standard  of  the  examinations  is  very  high."  We 
do  not  believe  that  the  standard  of  examinations  for  land  surveyors 
is  higher  in  any  country  than  it  is  in  the  Provinces  of  Canada,  and 
especially  in  the  Province  of  Ontario,  where  three-fourths,  at  least, 
of  the  candidates  who  come  before  the  board  for  examination  are 
university  graduates,  and  those  who  are  not  have  to  acquire  an  edu- 
cation in  many  respects  equivalent  to  that  obtained  by  the  university 
graduates.  It  seems  reversing  the  order  of  affairs  when  emi- 
grants from  foreign  countries  are  granted  privileges  not  accessible 
to  the  loyal  citizens  of  Canada.  That  there  was  any  necessity  for 
such  a  change  in  the  Act  we  do  not  believe.    There  certainly  is  no 


president's  address. 


39 


scarcity  of  surveyors,  any  more  than  a  scarcity  of  doctors  or  law- 
yers, that  they  should  have  to  be  imported  from  foreign  countries 
and  constituted  such  by  Act  of  Parliament.  Few  of  us  had  heard 
anything  about  the  change  until  it  had  passed  through  the  Commons 
and  became  law.  The  Board  of  Examiners  have  some  discretion  in 
the  matter,  and  as  all  the  gentlemen  on  the  present  Dominion  Board 
of  Examiners  are  men  who  stand  at  the  very  top  of  the  profession 
educationally,  they  will  undoubtedly  use  that  discretion  in  debarring 
any  from  qualifying  who  do  not  possess  the  mental  equipment  neces- 
sary for  the  work.  I  regret  to  have  to  report  the  death  of  six  of 
our  active  members  since  last  Annual  Meeting,  viz. :  Messrs.  Augus- 
tine McDonell,  Chatham,  Ont. ;  Milton  C.  Schofield,  Guelph,  Ont. ; 
John  McLatchie,  of  Nelson,  B.C. ;  John  Davis,  of  Alton,  Ont. ;  R. 
H.  Squire,  of  Brantford,  Ont.,  and  E.  C.  Steele,  of  Sault  Ste.  Marie, 
Ont.  With  five  of  the  gentlemen  I  had  little  personal  acquaintance, 
but  with  Mr.  McLatchie  I  had  a  close  personal  acquaintance,  as  we 
often  met  in  the  Northwest  in  the  early  history  of  that  country, 
and  in  Ottawa,  where  we  both  resided  before  he  went  to  the  western 
Province  to  make  his  home.  I  knew  him  to  be  one  of  the  most 
careful,  painstaking  surveyors  I  ever  met,  a  man  who  could  carry 
in  his  memory  landmarks  and  topography  of  places  he  had  not  seen 
for  many  years.  He  was  one  of  those  men  who  could  endure  all 
things,  with  an  unlimited  supply  of  energy  and  strength,  and  a 
constitution  of  iron ;  he  could  pass  through  hardships  with  an  ease 
possessed  by  few  men.  All  these  gentlemen  had  served  their  coun- 
try for  a  good  many  years,  except  Mr.  Squire,  who  was  one  of  the 
younger  members  of  the  profession.  Mr.  Schofield  had  been  under 
commission  upwards  of  sixty-four  years.  These  departed  remind 
us  that  we  shall  pass  away  sooner  or  later,  and  if  we  wish  to  merit 
the  * '  well  done"  when  we  shall  have  planted  our  last  landmark,  we 
will  guard  well  the  principles  lying  at  the  base  of  our  profession, 
"justice  to  all  and  favors  to  none,"  that  we  will  each  do  our  work 
"without  favor,  affection,  or  partiality,"  as  required  by  our  oath  of 
office. 

You  will  be  pleased  to  learn  that  our  finances  are  in  a  flour- 
ishing condition,  and  we  have  before  us  an  interesting  programme 
consisting  of  papers  and  reports  from  the  various  committees,  which 
will  provide  abundant  matter  for  discussion.  The  Chairman  of  the 
Committee  on  Polar  Research,  Mr.  Chipman,  assisted  by  the  Coun- 
cil, has  provided  a  treat  for  us  this  evening  in  Massey  Hall,  where 
we  can  become  acquainted  with  the  celebrated  polar  explorer.  Com- 
mander Peary,  and  listen  to  the  interesting  narrative  relating  to 
his  work  in  that  great  unknown  region. 
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Reports. 


SECRETARY-TREASURER'S  REPORT. 

Mr.  Chairman, — I  have  the  honor  to  submit  my  report  of  the 
official  business  of  the  Association  transacted  by  me  between  the 
26th  February,  1907,  and  the  25th  February,  1908.  Early  in  the 
year,  with  the  assistance  of  the  Publication  Committee,  I  revised 
the  minutes  of  our  Annual  Meeting  and  prepared  for  publication  the 
" papers"  that  had  been  read  at  that  meeting. 

We  sent  copies  of  our  Reports  to  the  following  societies: 


School  of  Practical  Science,  Engineering  Society   100  copies. 

Michigan  Engineering  Society   130  copies. 

Ohio  Society  of  Surveyors  and  Civil  Engineers   100  copies. 

Illinois  Society  of  Engineers  and  Surveyors   150  copies. 

Indiana  Engineers'  Society   130  copies. 

Iowa  Civil  Engineers'  and  Surveyors'  Society   115  copies. 


And  copies  of  their  Reports  were  sent  to  all  our  members  who  were 
not  in  arrears  with  the  Association. 

During  the  year  11  new  members  have  been  added  to  our  list, 
three  active  members  have  withdrawn  their  names  from  the  list  of 
practitioners,  and  death  has  removed  Messrs.  E.  C.  Steele,  John 
Davis,  John  McLatchie,  R.  H.  Squire,  Augustine  McDonell,  and 
also  Milton  C.  Schofield,  the  oldest  member  of  the  profession,  he 
having  been  admitted  to  practice  28th  September,  1843. 

There  is  much  room  for  improvement  in  our  Department  of 
Repository  and  Biography. 

Our  thanks  are  due  to  the  various  departments  through  whom 
we  have  regularly  received  the  Annual  Reports  of  the  United  States 
Coast  and  Geodetic  Survey,  the  Geological  Survey  of  Canada,  the 
Dominion  Archives,  and  the  Ontario  reports  of  the  Bureau  of 
Mines,  and  the  Bureaus  of  Industry  and  Forestry. 

The  financial  statement  accompanying  this  report  shows  the 
prosperous  condition  of  the  Association. 

I  must  again,  in  conclusion,  express  my  gratitude  to  the  mem- 
bers of  the  Association  for  their  support  and  for  the  assistance 
many  of  them  have  given  me  in  carrying  out  my  duties. 
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STATEMENT  OF  BALANCES,  RECEIPTS  AND  EXPENDI- 
TURES BETWEEN  THE  26th  FEBRUARY,  1907, 
AND  THE  25th  FEBRUARY,  1908. 


Dr. 

To  Balance  in  Savings  Account  26th  February,  1907 .  .  .  $2,192  60 

"  Balance  in  Current  Account  26th  February,  1907.  .  .  213  65 
"  Receipts  in  Board  of  Examiners'  account,  including 

Government  grant  of  $200  and  regular  fees.  . .  .  952  00 

"  Annual  fees,  including  Associate  fees   979  09 

a  Amount  collected  from  advertisements   63  00 

"  Accrued  interest  in  Savings  Account-.   75  60 


$4,475  94 

Cr. 

By  Amount  for  publishing  Proceedings,  1907-8   $  427  75 

"  Amount  granted  to  Secretary-Treasurer   275  00 

"  Amount  paid  for  postage   97  20 

"  Amount,  printing  and  stationery   26  85 

"  Stenographer's  fees  reporting  the  Annual  Meeting.  .  50  00 

"  Amount  granted  to  Auditors   10  0Q 

"  Freight,  express,  bank  exchange,  customs,  brokerage 

and  sundries   11  58 

"  Assurance  on  Secretary's  Bond   7  50 

"  Armour  and  Mickle    6  91 

"  Caretaker  of  Repository   10  00 


$922  79 

By  Amount  of  disbursements  in  Board  of  Exam.  Acct.  $  336  70 

"  Balance  in  Savings  Account   1,993  20 

"  Balance  in  Current  Account   1,223  25 


$4,475  94 

Respectfully  submitted, 

Killaly  Gamble, 

Secretary-Treasurer. 

(4) 
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REPORT  OF  THE  COUNCIL  OF  MANAGEMENT  FOR  THE 

YEAR  1907. 

The  Council  begs  to  report  to  the  Association  of  Ontario  Land 
Surveyors  that  it  has  held  two  meetings  since  the  last  meeting  of 
the  Association— one  on  the  16th  April,  1907,  and  the  other  on 
February  25th,  1908. 

At  the  meeting  of  the  16th  April,  1907,  Mr.  George  B.  Kirk- 
patriek  was  appointed  Chairman  of  Council  for  the  ensuing  year. 

At  the  meeting  of  the  16th  April,  1907,  the  several  Standing 
and  Special  Committees  required  by  the  statute,  by-laws  and  reso- 
lution of  the  Council,  were  appointed,  also  naming  the  Chairman 
of  each  Committee. 

At  the  meeting  of  February  25th,  1908,  the  Council  passed 
By-law  No.  ,  to  exempt  from  dues  Harry  John  Browne,  of 
Toronto.    The  by-law  is  as  follows: 

Whereas  it  has  been  proven  to  the  satisfaction  of  the  Council 
that  Harry  John  Browne  was  granted  a  commission  as  a  Provincial 
Land  Surveyor  on  the  16th  July,  1872,  and  that  the  said  Harry 
John  Browne  has  been  for  several  years  a  great  sufferer  from 
illness  and  is  practically  unable  to  practice  his  profession,  it  is 
therefore  enacted  that  the  said  Harry  John  Browne  is  hereby 
granted  exemption  from  dues  under  the  authority  of  sub-section  4 
of  section  42,  chapter  180,  Revised  Statutes  of  Ontario,  1897. 

During  the  year  Azimuth  Tables  have  been  prepared  by  Mr. 
Frank  L.  Blake,  as  authorized  by  the  Association,  and  have  been 
distributed  to  the  different  members;  also  copies  of  the  Ontario 
Land  Surveyor's  Minimum  Tariff. 

The  Council  has  to  regret  the  loss  of  six  members  of  the  Asso- 
ciation by  death  since  the  last  meeting,  namely,  Augustine  Mc- 
Donell,  of  Chatham;  Milton  C.  Schofield,  of  Guelph;  Edward 
Charles  Steele,  of  Sault  Ste.  Marie ;  John  Davis,  of  Alton ;  John 
McLatchie,  of  Nelson,  B.C.,  and  Richard  Herbert  Squire,  of  Brant- 
ford. 

Respectfully  submitted, 

Geo.  B.  Kirkpatrick, 

Chairman  of  Council. 
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REPORT  OF  COMMITTEE  OX  PUBLICATION. 

Mr.  President, — We  commenced  business  soon  after  the  striking 
of  the  Committees  by  the  Council  at  their  April  meeting.  The 
publication  of  the  Annual  Report  was  entrusted  to  the  Steven  sort 
Printing  Co.,  and  was  carried  out  promptly  and  satisfactorily, 
after  the  necessary  material  was  placed  in  their  hands. 

The  usual  number  of  1,350  copies  was  printed,  at  a  cost  of 
$427.75,  and  distributed  amongst  our  exchanges  and  members. 

A  set  of  examination  papers  was  printed  in  the  Report. 

We  regret  that  our  revenue  from  advertisements  has  fallen 
off  latterly,  and  we  would  respectfully  suggest  that  the  Secretary 
be  authorized  to  place  this  department  in  the  hands  of  a  profes- 
sional agent. 

Respectfully  submitted, 

Killaly  Gamble, 

Chairman. 


REPORT  OF  BOARD  OF  EXAMINERS  OF  ONTARIO  LAND 
SURVEYORS,  1907-8. 

The  Board  met  in  the  Board  Room,  Department  of  Lands, 
Forests  and  Mines,  on  Monday,  the  10th  February,  1908. 

The  following  candidates  passed  the  required  Preliminary 
Examination : — 

Edward  Fitzgerald, 
George  Leumas  Flint, 
Percival  Anthony  Jackson, 
Lloyd  de  Loss  Barber, 
Kenneth  Loudon  Jardine. 

The  following  candidates  passed  the  required  Final  Exam- 
ination : — 

Arthur  Gowan  Ardagh,  Barrie,  Ont. 
Gordon  Foster  Summers,  Toronto,  Ont. 
Frederick  William  Paulin,  Toronto,  Ont. 
Clayton  Elgin  Bush,  Toronto,  Out. 
Homer  Wilson  Sutcliffe,  New  Liskeard. 
William  James  Moore,  Pembroke. 
John  Leiper  Lang,  Sudbury. 
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Messrs.  A.  G.  Ardagh  and  William  J.  Moore  were  duly  sworn 
in  on  February  18th. 

Messrs.  Summers,  Paulin,  Bush,  Sutcliffe  and  Lang  to  pre- 
sent themselves  for  the  purpose  of  being  sworn  in  at  a  later  date. 

The  following  articles  were  filed  by  the  undernamed  pupils 
during  the  year : — 


PUPIL. 


Jones,  G.S  

Ricketts,  D.C.W... 
Browne,  W.  H.  ... 

Lee,  M.  E  

Anderson,  H.M.... 

Coltham,  J.  T  

Patterson,  F.  E... 

Moore,  W.  J  

Code,  K.  W  

Paulin,  F.  W  

Lang,  J.  L  

Sutcliffe,  H.  W.... 
Summers,  G.  F.... 

Bush,  C.  E  

Stiles,  J.  A  

Chase,  A.  V  

Dempster,  H.  0.... 

McMeekin,  A  

Neelands,  E.  W.... 


SURVEYOR. 


Moore,  J.  H  

Gillon,  D.  J  

Browne,  W.  A.., 
MacKav.  J.  J.- 
Shaw, '  J  

Beatty,  H.  J.  . 
DeMorest  &  Stull 
Morris,  J.  L.  .. 

Code,  A.  S  

Wells,  A.  F  

UeMorest  &  Stull 
Smith,  J.  H.  .. 
Fullerton,  C.  H... 

Galbraith,  W  

Moore,   J.  MacK 

Moore,  J.  H  

Beatty,  Walter  ... 
Seager.  Edmund.. 
Fitzgerald,  J.  W. 


RESIDENCE 


Smith's  Falls.. 
Fort  Frances.. 

Toronto   

Hamilton 

North  Bay   

Eganville   

Sturgeon  Falls 

Pembroke   

Alvinston   

Sandwich   

Sudbury   

New  Liskeard.. 
New  Liskeard.. 
Bracebridge  .... 

London   

Smith's  Falls.. 

Delta   

Kenora   

Peterboro 


1st.  Feb.,  1907.  . 
11th  Feb.,  1907  . 
15th  Feb.,  1907  . 
16th  Feb.,  1907  . 
16th  Mar.,  1907.. 
L7th  Mar.,  1907.. 
25th  Mar.,  1907 
5th  April,  1307 
1st  May,  1907  ... 
1st  May,  1907  .. 
1st  Mnv  1907  ... 
10th  May,  1907  . 
10th  Mav  1907  . 
11th  May,  190X- 
8th  Julv.  1907  . 
31st  Aug.,  1907 
30th  Sept.,  1907 
15th  Oct.,  1907  . 
21st  Dec,  1907  . 


TERM 


1 

year. 

3 

years. 

3 

years. 

3 

years. 

3 

years. 

3 

years. 

year. 

year. 

years. 

year. 

year. 

year. 

year. 

year. 

year. 

year. 

year. 

year. 

year. 

The  following  bonds  have  been  approved  and  filed  with  the 
Provincial  Treasurer  in  accordance  with  the  Revised  Statutes  of 
Ontario,  1897,  chapter  180,  section  36,  sub-section  2 : — 

Arthur  F.  "Wells,  Toronto. 
George  Spencer  Abrey,  Toronto  Junction. 
Robert  Samuel  McCaw,  Welland. 
Samuel  B.  Code,  Smith's  Falls. 
Edgar  P.  Bowman,  West  Montrose. 
Thomas  G.  Code,  Cobalt. 
Richard  S.  Code,  Cobalt. 
Edward  LeRoy  Burgess,  Ottawa. 
William  Hugh  Holland,  Toronto. 
Herbert  Thomas  Routly,  Haileybury. 

Respectfully  submitted, 

Geo.  B.  Kirkpatrick, 

Chairman  of  Board. 
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REPORT  OF  COMMITTEE  ON  TOPOGRAPHICAL  SURVEY. 

Your  Committee  on  Topographical  Survey  beg  to  report  as 
follows : 

It  is  with  satisfaction  that  we  note  that  the  trigonometric 
survey  of  Canada,  begun  in  the  summer  of  1905,  has  been  prose- 
cuted vigorously,  and  that  substantial  progress  has  been  made  dur- 
ing the  past  two  seasons. 

The  stations  of  the  chain  of  triangles  extending  down  the 
Ottawa  River  from  Ottawa  to  Montreal,  the  scaffolding  for  which 
had  been  constructed  during  the  season  of  1906,  have  been  occu- 
pied, and  a  reconnaisance  carried  out  from  the  latter  point  east- 
ward along  the  international  boundary.  A  reconnaissance  has  also 
been  carried  westward  from  Ottawa,  and  stations  established  for  a 
chain  of  triangles  covering  a  strip  of  country  extending  back  from 
the  St.  Lawrence  River  a  distance  of  about  seventy  miles.  This 
has  reached  a  point  near  Belleville. 

An  isolated  piece  of  triangulation  has  also  been  laid  out,  con- 
sisting of  six  stations,  two  of  which  were  stations  of  the  U.  S. 
Lake  Survey,  connecting  points  on  the  north  shore  of  Lake  Erie 
with  points  north  of  Lake  Ontario.  Most  of  these  stations  have 
been  occupied  during  the  past  fall. 

Lines  of  precise  levels  have  also  been  carried  inland  along 
the  lines  of  the  railways  in  the  eastern  counties  of  Quebec.  These 
when  completed  will  serve  as  a  control  of  the  vertical  components 
of  the  positions  of  points. 

It  is  a  matter  for  congratulation  that  our  long-looked-for 
geodetic  survey  is  at  last  in  successful  operation,  and  that  the  aim 
of  those  intrusted  with  its  prosecution  is  to  have  it  equal  in  pre- 
cision to  the  best  primary  work.  The  delay  in  its  inception  is 
partly  compensated  for  by  the  fact  that  we  can  profit  by  the 
experience  gained  by  other  nations  carrying  on  such  surveys. 

All  of  which  is  respectfully  submitted. 

Louis  B.  Stewart, 

Chairman. 


REPORT  OF  COMMITTEE  ON  ENTERTAINMENT. 

Mr.  President, — Your  Committee  had  the  pleasure  of  arrang- 
ing for  our  23rd  Annual  Dinner  at  McConkey's  Restaurant,  To- 
ronto, on  26th  February,  1908,  and  the  bountiful  repast  Mr.  Me- 
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Conkey  provided  for  us  more  than  fulfilled  our  expectations. 

Our  courteous  President,  Mr.  Thomas  Fawcett,  filled  the  chair 
with  his  customary  grace,  and  the  vice-chair  was  ably  occupied 
by  our  gallant  and  hearty  Vice-President,  Major  A.  J.  Van  Nos- 
trand.  It  is  to  be  regretted  that  neither  the  Minister  of  Lands, 
Forests  and  Mines,  nor  the  Deputy  Minister,  were  able  to  be  pres- 
ent. We  had  many  guests  and  a  good  attendance  of  members. 
The  usual  loyal,  social  and  political  toasts  were  warmly  received 
and  responded  to,  and  we  were  much  inspirited  from  time  to  time 
by  the  dulcet  or  lofty  voices  of  gifted  songsters.  Finally  the 
National  Anthem  brought  us  all  to  our  feet  to  pray  for  blessing 
on  our  gracious  King  and  to  say  good-bye  until  next  year. 


REPORT  OF  COMMITTEE  ON  LEGISLATION. 

The  Committee  begs  to  report  as  follows : 

Under  date  January  20th  of  this  year,  the  Chairman  wrote 
to  each  of  the  members  of  the  Committee  on  Legislation,  namely, 
W.  R.  Aylesworth,  J.  W.  Fitzgerald,  M.  Gaviller,  P.  L.  Gibson, 
C.  A.  Jones,  A.  Niven,  James  Robertson,  T.  B.  Speight,  and  E. 
T.  Wilkie,  pointing  out  as  the  revision  of  statutes  was  going  on 
at  the  present  time  and  the  judges  are  meeting  to  go  over  different 
statutes,  that  now  was  the  time  if  anything  was  to  be  done  with 
the  Survey  Act  or  any  of  the  other  kindred  Acts  with  which  sur- 
veyors have  to  do,  requiring  amendment  or  addition.  I  asked  them 
to  let  me  know  as  early  as  possible  what  their  views  were  on  any 
particular  subject,  and  that  I  would  try  and  see  if  they  could  not 
be  embodied  in  the  Revised  Statutes. 

Mr.  Fitzgerald  replied7  that  he  thought  in  the  Registry  Act 
the  word  ''astronomic"  should  be  put  before  the  word  "course" 
where  it  occurs  that  the  astronomic  courses  should  be  mentioned 
on  all  plans  prepared  for  registration. 

Mr.  Speight  wrote  that  as  regards  section  26  of  the  -Survey 
Act,  the  wording  seemed  to  indicate  that  no  proof  line  is  to  be 
recognized  as  a  governing  boundary  unless  the  concession  in  which 
said  proof  line  lies  is  abnormal,  as  described  in  sections  24  and 
25.  He  states  that  it  is  a  well-known  practice  among  surveyors 
to  use  as  governing  lines  side  lines  run  in  the  original  survey  in 
concessions  otherwise  normal.  That  frequent  differences  of  opin- 
ion have  arisen  as  to  whether  the  Act  gives  prior  claim  as  a  gov- 
erning boundary  to  proof  line  as  mentioned  in  section  26,  or  to 
the  several  other  possible  governing  lines  described  in  sections  24 
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and  25,  and  he  suggests  that  this  cause  of  difference  might  be 
removed  by  specifying  the  order  in  which  the  lines  referred  take 
precedence. 

As  there  may  be  still  time  to  have  amendments  inserted  in  the 
Survey  Act  or  other  kindred  Acts,  it  is  suggested  that  any  member 
of  the  Association  who  has  any  amendment  to  propose  would  send 
it  in  as  soon  as  possible  to  the  Chairman  of  the  Committee  on 
Legislation,  when  it  will  receive  the  attention  of  the  Committee. 

Respectfully  submitted, 

Geo.  B.  Kirkpatrick, 

Chairman* 


REPORT  OF  THE  COMMITTEE  ON  EXPLORATION. 

I  regret  that  owing  to  the  absence  of  the  Chairman,  Mr.  T.  B. 
Speight,  and  Mr.  Niven,  we  have  been  unable  to  have  a  meeting 
of  the  Committee. 

The  usual  exploration  surveys  have  this  past  season  been  made 
by  the  Ontario  Government  in  Northern  Ontario.  Mr.  Niven  was 
producing  the  boundary  between  the  Districts  of  Thunder  Bay 
and  Algoma  north  to  the  Abitibi  River  from  the  Canadian  Pacific 
Railway,  which  line,  however,  he  did  not  finish  anpl  he  is  at  present 
engaged  in  completing.  Mr.  Speight  was  outlining  new  townships 
west  of  the  Missanabie  River.  These  exploration  surveys  have 
opened  up  a  new  section  of  the  province,  heretofore  unexplored, 
and  they  report  large  areas  of  good  land  and  valuable  timber.  The 
exploration  surveys  being  made  by  the  Transcontinental  Railway 
engineering  parties  is  adding  much  new  information  as  to  the  char- 
acter of  our  north  land,  and  it  is  encouraging  to  know  that  the 
more  information  we  obtain  of  the  character  of  our  northern 
country,  the  more  encouraging  it  is. 

The  exploration  work  of  late  has  been  very  satisfactory,  and 
the  Committee  are  of  the  opinion  that  the  work  should  be  continued. 
All  of  wThich  is  respectfully  submitted. 

H.  W.  Selby,  for  Committee. 


REPORT  OF  COMMITTEE  ON  REPOSITORY  AND 
BIOGRAPHY. 

Your  Committee  beg  to  report  as  follows:  That  we  have  at 
present  forty  large  cabinet  photographs  of  members  of  the  pro- 
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fession,  and  that  it  will  be  necessary  in  the  near  future  to  get  an- 
other album  to  preserve  them,  the  present  one  being  full.  We  have 
also  twenty-three  small  photographs  given  by  Mr.  Unwin  some 
years  ago,  for  which  an  album  has  been  procured. 

We  have  at  present  biographies  of  Hon.  Senator  Casgrain, 
O.L.S. ;  Hon.  Senator  Vidal,  O.L.S. ;  C.  G.  Hanning,  O.L.S. ;  Hugh 
Black,  P.L.S.;  E.  C.  Steele,  O.L.S. ;  A.  R.  Davis,  O.L.S. ;  Charles 
Kennedy,  Henry  Smith,  O.L.S. ;  Charles  Unwin,  O.L.S. ;  H.  J. 
Browne',  O.L.S.;  Milton  C.  Schoneld. 

We  think  the  time  has  arrived  when  some  or  all  of  these  biog- 
raphies should  be  printed  in  the  Report.  Some  contain  very  inter- 
esting information  about  the  life  and  work  of  the  writers,  and  have 
been  sent  with  the  idea  that  they  would  be  published  at  once, 
whereas  it  has  been  the  practice  in  the  past  to  publish  them  very 
much  condensed  as  obituary  notices.  Some  repairs  and  additions 
are  needed  to  the  furniture  of  the  Board  Room,  also  locks  to  the 
receptacles  for  the  albums  and  papers  of  this  Committee. 

Your  Committee  would  suggest  that  during  the  coming  year  a 
revised  catalogue  be  made  of  the  books,  etc.,  in  the  Repository  by 
the  new  Committee. 

Respectfully  submitted, 

H.  L.  Esten, 

Chairman. 


REPORT  OF  COMMITTEE  ON  POLAR  RESEARCH. 

Mr.  President, — In  our  Report  of  last  year  will  be  found  a 
summary  of  the  work  done  by  the  Committee  since  1894. 

So  far  as  we  can  learn,  Arctic  Canada  received  but  little  atten- 
tion from  explorers  during  the  years  1906  and  1907.  The  interior 
of  Labrador,  hitherto  unmapped,  has,  however,  been  visited,  and 
more  than  one  private  party  has  travelled  through  our  Barren 
Lands,  the  objects  of  the  parties  being  the  study  of  the  fauna 
and  flora  rather  than  the  exploring  and  mapping  of  the  water- 
ways. 

Capt.  Bernier  returned  safely  in  1907  from  his  cruise  in  the 
Government  steamer  "Arctic,"  but  the  official  report  has  not  yet 
been  issued.  He  left  Quebec  on  his  last  trip  on  July  28th,  1906, 
and  returned  on  October  19th,  1907.  The  principal  objects  of  the 
expedition  were  to  license  whalers  and  to  collect  customs  dues 
from  American  fishing  vessels.    During  his  trip  he  visited  the  fol- 
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lowing  places  among  others:  Port  Burmell,  Black  Lead,  Kekerton 
(took  soundings  in  Cumberland  Gulf),  Pond's  Inlet,  Albert  Har- 
bor, Port  Leopold,  Baffin  Land,  Bylot  Island,  Griffith's  Island, 
Cornwallis  Island,  Bathurst  Island,  Byam  Martin,  Melville  Island, 
Eglintin  Island,  Prince  Patrick  Island,  Louther  Island,  Russell 
Island,  Prince  of  Wales  Island,  Cobourg  Island,  North  Lincoln 
Island,  King  Oscar's  Land,  North  Kent  Island,  Graham's  Land, 
Table  Island,  North  Cornwall  Island,  Axel  Heiberg,  King  Chris- 
tian Land,  and  the  Cone  Islands.  He  also  explored  about  120  miles 
along  the  shore  of  Admiralty  Inlet;  he  repaired  Sir  John  Frank- 
lin's monument,  and  restored  the  headstones  of  the  members  of 
his  expedition  who  died  and  were  buried  at  Erebus  Bay,  on  North 
Denon  Island. 

Fifty  thousand  dollars  has  been  voted  by  Parliament  towards 
another  expedition,  and  Captain  Bernier  hopes  to  make  a  start 
about  the  middle  of  next  June,  and  to  get  nearer  the  North 
Pole  on  this  expedition  than  he  has  been  able  to  do  previously. 

By  sending  out  a  properly  equipped  exploring  expedition  in 
alternate  years  for  a  decade,  the  Government  would  eventually 
acquire  some  conception  of  our  long  neglected  heritage. 

An  expedition  extending  over  the  season  of  navigation  only 
is  but  little  more  than  a  summer's  holiday,  but  little  can  be  ac- 
complished of  value  to  science  or  to  geography  without  remaining 
in  the  field  sixteen  months  or  more. 

Your  Committee  was  fortunate  in  arranging  for  a  lecture  by 
Commander  Peary  at  Massey  Hall  on  the  evening  of  Tuesday,  Feb- 
ruary 25th,  the  first  day  of  the  Annual  Meeting  of  the  Associa- 
tion. The  Toronto  newspapers  all  reported  eulogistically  of  the 
lecture  and  the  lecturer,  but  if  you  searched  them  all  for  a  glim- 
mer of  patriotic  aspiration  it  would  be  in  vain.  The  following 
report  is  from  the  ' '  Globe ' '  of  the  following  morning : 

11  Though  disappointed  with  the  failure  of  his  last  voyage  in 
search  of  the  North  Pole,  when  he  reached  the  farthest  north 
point  yet  touched  by  man,  Commander  Peary  resolutely  declared 
to  a  Massey  Hall  audience  last  night  that  he  would  try  again, 
and  he  believed  he  would  succeed.  Peary  is  only  a  few  months 
back  from  the  latest  effort  in  the  quest  which  he  has  made  the 
main  objective  of  his  life.  Tall,  weather-beaten,  confident,  and 
yet  humble,  as  befits  a  man  who  battles  with  the  unrelenting  forces 
of  the  frozen  north,  he  is  as  notable  a  figure  on  the  rostrum  as  he 
is  an  effective  commander  in  the  wilderness.  A  straight  story, 
narrated  fluently  without  notes,  his  lecture  is  spoken  from  the 
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heart,  and  reflects  the  mind  of  a  man  given  much  to  solitude  and 
the  quiet  confidence  which  such  conditions  bring. 

"The  splendid  audience  which  greeted  the  lecturer's  return 
to  Toronto  followed  with  the  closest  attention  his  story  of  the  hap- 
penings from  his  departure  from  New  York  in  the  steamer  Roose- 
velt on  July  16,  1905,  on  through  the  ice  pack,  the  winter  at  Cape 
Sheridan,  the  sled  journey  to  north  latitude  87  degrees  six  min- 
utes, and  the  subsequent  explorations  on  the  northern  coasts,  until 
his  vessel  limped  back  to  New  York  last  fall.  When  he  reached 
the  point  beyond  which  wisdom,  scant  supplies  and  hungry  men 
decreed  he  could  not  go  farther,  he  reluctantly  turned  his  face  to 
the  south.  'My  feelings  at  this  time  were  the  reverse  of  what  you 
might  suppose  they  would  be,'  he  said.  'It  is  true  we  had  beaten 
the  record,  but  it  fell  so  far  short  of  the  object  upon  which  I  had 
set  my  heart  for  fifteen  years  that  my  feelings  were  those  of  bitter 
disappointment. ' 

"Mr.  Peary  tried  to  picture  what  the  North  Pole  would  be 
like  if  it  was  ever  reached  by  man.  He  naturally  declared  there 
would  be  no  pole  that  one  might  run  against  in  the  dark;  there 
would  be  nothing  tangible,  but  there  would  be  scientific  conditions 
of  note.  For  example,  the  wind,  no  matter  from  what  direction 
it  cam'e,  would  be  a  south  wind,  and  all  the  fixed  stars  would  move 
across  the  horizon  in  a  perfectly  horizontal  direction.  In  con- 
cluding, Mr.  Peary  defended  the  expenditure  of  treasure  and  effort 
in  the  search  for  the  Pole,  on  the  ground  of  the  national  and  per- 
sonal prestige  it  would  bring  to  the  successful  explorers,  and  the 
satisfaction  there  would  be  in  overcoming  the  greatest  natural  ob- 
stacles known  to  exist  in  the  world.  He  declared  his  intention  of 
leaving  again  for  the  north  during  the  present  year." 

On  his  return  to  New  York,  Commander  Peary  wrote  the 
Chairman  of  the  Committee,  expressing  his  thanks  to  the  Associa- 
tion for  the  magnificent  audience  accorded  him  at  Massey  Hall. 

If  the  lecture  served  in  any  degree  to  stimulate  the  younger 
members  of  the  -profession  towards  the  possibility  of  attaining 
fame  for  themselves  and  honor  to  our  country,  the  work  of  your 
Committee  will  not  have  been  in  vain. 

We  earnestly  hope  that  some  member  may  volunteer  to  attach 
himself  in  some  capacity  to  Commander  Peary's  next  expedition, 
and  thus  gain  such  experience  in  discipline  that  may  hereafter  be 
of  material  service. 

Respectfully  submitted. 

Willis  Chipman, 

Chairman. 
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REPORT  OF  COMMITTEE  ON  LAND  SURVEYING,  : 

Your  Committee  on  Land  Surveying  for  the  year  1907-08  beg 
to  report  as  follows: 

The  members  engaged  in  survey  work  were  so  fully  employed 
in  the  field  that  they  have  been  unable  perhaps  to  devote  the 
amount  of  attention  to  purely  Association  work  that  its  import- 
ance deserves.  The  members  of  this  Committee  are  widely, 
scattered,  one  being  engaged  in  winter  work  in  the  wilds  of  North- 
ern Ontario,  and  another  making  his  way  into  the  Peace  River 
country.  We  fear  also  that  apart  from  stress  of  work,  apathy 
or  comparative  indifference  on  the  part  of  a  large  number  of 
members  of  this  Association  detracts  largely  from  its  influence 
and  usefulness.  With  a  general  and  individual  interest  propor- 
tionate to  its  importance,  and  the  esprit  de  corps  that  should  obtain 
among  its  members,  the  efficiency  and  value  of  the  Association 
would  be  largely  increased,  and  its  standing  before  the  general 
public  materially  advanced. 

It  appears  to  have  been  the  practice  in  the  past  that 
committee  work  should  be  carried  on  by  correspondence,  and 
while  this  has  the  advantage  of  cheapness,  this  advantage  is  more 
or  less  questionable.  More  real  work  can  be  done  in  an  hour's 
discussion  in  committee  than  in  a  year's  correspondence.  With 
this  fact  in  view,  it  has  been  suggested  that  arrangements  be  made 
to  have  all  committees  meet  and  deliberate  on  the  business  in  hand 
one  day  before  the  general  meeting.  In  recommending  this 
your  Chairman  would  state  that  he  acts  solely  on  his  own 
responsibility,  and  may  or  may  not  reflect  the  views  of  the  other 
members  of  this  Committee,  but  he  is  firmly  convinced  that  such  a 
measure,  if  it  can  be  compassed,  will  add  material  strength  and 
usefulness  to  the  work  of  the  Association.  The  same  principle  of 
deliberation  might  also  be  applied  to  the  papers  read  before  the 
annual  meeting.  These  papers  are  largely  technical  and  well 
thought  out,  and  as  their  chief  educative  value  accrues  from  free 
discussion  and  a  comparison  of  the  views  of  the  several  members 
on  the  various  points  brought  forward,  it  seems  to  us  that 
some  plan  should  be  brought  forward  to  allow  for  more  complete 
digestion  before  actual  discussion  takes  place.  The  present  rush 
methods  neither  allow  due  credit  to  be  given  to  the  writer  of  the 
paper,  nor  do  they  bring  out  its  full  value  for  the  other  members. 
Do  we  find  this  practice  in  parliamentary  affairs,  and  are  engin- 
eering and  surveying  problems  entitled  to  less  consideration? 

One  other  matter  that  might  be  placed  before  you  relates  to 
the  appointments  of  engineers  to  supervise  the  County  Roads 
system  inaugurated  by  the  Government  and  aided  by  Government 
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grants.  As  far  as  we  can  ascertain,  these  appointments  appear  to 
be  made  as  a  matter  of  expediency  and  ultra-local  influence  by 
members  of  the  County  Councils,  and  without  consideration  as  to 
qualification  or  value  to  be  obtained  for  the  monetary  expenditure. 
Men  are  largely  appointed  who  are  totally  unqualified  for  the 
position ;  no  plans,  no  intelligent  examination  of  the  ground  is 
made  to  enable  the  supervisor  to  lay  out  the  work  in  conformity 
with  the  monetary  appropriation,  and  on  account  of  the  lack  of 
data  and  intelligent  operation  no  well  regulated  and  continuous 
system  is  possible.  If  one  engineer  or  supervisor  be  deposed  and 
another  be  appointed,  and  the  latter  wishes  to  know  the  present 
condition  of  the  roads,  he  must  go  over  and  estimate  as  best  he 
may  their  requirements,  not  knowing  what  has  been  already  done 
nor  their  previous  condition.  There  are  no  plans  from  which  he 
may  draw  this  information.  In  view  of  the  universal  importance 
of  good  roads,  on  which  subject  it  is  not  necessary  to  expatiate  to 
the  members  of  this  Association,  it  would  appear  to  be  desirable 
to  take  some  action  in  the  form  of  a  recommendation  to  the  Gov- 
ernment, whose  approval  is  necessary,  that  such  appointments  be 
placed  in  competent  hands,  instead  of  continuing  the  present  waste- 
ful and  unsystematic  course. 

We  should  like  to  point  out  to  the  members  sending  in  ques- 
tions to  be  answered  in  the  Question  Drawer,  the  desirability  of 
making  a  specific  question  rather  than  a  general  one,  in  order 
that  the  point  at  issue  may  be  clearly  understood  and  a  satisfac- 
tory reply  formulated,  even  though  in  so  doing  a  greater  number 
of  words  be  found  necessary,  for  brevity  and  obscurity  are  close 
relatives,  and  lack  of  full  data  may  bring  an  answer  that  falls 
quite  wide  of  the  point  desired.  In  the  present  instance  we  have 
endeavored  to  answer  all  questions  as  fully  as  possible,  consid- 
ering the  data  furnished. 

Respectfully  submitted. 

J.  McC.  Watson, 

Chairman, 
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QUESTION  DRAWER. 

1.  In  the  description  in  a  deed  the  first  part  calls  for  a  frac- 
tional part  of  the  whole  lot  and  is  followed  by  a  metes  and  bounds 
description  of  the  parcel.  It  is  found  upon  survey  that  the  two 
statements  in  the  description  do  not  agree.    Which  governs? 

Ans. — The  statement  in  the  first  part  of  the  description  calling 
for  the  fractional  part  of  the  lot. 

2.  In  a  will  the  owner  of  a  whole  lot  in  a  double  front  con- 
cession patented  as  East  half  and  West  half,  leaves  the  East  half 
to  one  person  and  the  West  half  to  another.  On  survey  being  made 
the  East  half  as  patented  is  found  to  contain  three  acres  of  land 
more  than  the  West  half.    How  should  the  division  be  made? 

Ans. — If  the  will  merely  stated  that  the  East  half  was  to  go 
to  one  heir  and  the  West  half  of  the  lot  to  another,  and  contained 
no  other  statement  to  show  that  a  different  interpretation  was 
intended,  the  expressions  East  half  and  West  half  would  be  con- 
strued to  mean  the  East  and  West  halves  of  the  lot  as  patented. 

3.  If  a  surveyor  is  employed  to  divide  a  lot  into  four  equal 
parts,  and  upon  going  on  the  ground  finds  that  the  boundary  fences 
include  more  than  the  full  lot,  but  have  been  in  place  more  than 
thirty  years,  thus  establishing  possession,  how  would  the  division 
be  made? 

Ans. — There  is  not  sufficient  data  given  for  a  specific  answer. 

4.  When  a  surveyor  is  required  to  describe  the  whole  or  part 
of  a  parcel  of  land  of  which  the  existing  description  is  given  him, 
should  he  designate  the  occupation  he  finds  as  being  the  same  whole 
lots  and  parts  of  lots  as  stated  in  the  old  description,  or  should  he 
determine  with  perhaps  meagre  data  the  probable  location  of  lot 
lines  and  introduce  or  throw  out  hitherto  unmentioned  lots  or 
parts  of  lots? 

(b)  Should  the  practice  be  the  same  whether  the  case  concern 
farm  or  city  lots? 

(c)  Should  the  practice  be  the  same  whether  the  adjoining 
owners  are  likely  to  litigate  or  not? 
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(d)  How  would  the  including  of  a  part  of  an  adjoining  lot 
not  before  mentioned  affect  the  title  of  these  two  adjoining  pro- 
perties? Would  it  act  as  a  notice  of  undisturbed  occupation  and 
thus  confirm  the  possession? 

(e)  What  responsibility  attaches  to  a  surveyor's  assumption 
of  the  coincidence  of  a  fence  with  a  lot  line  for  purposes  of  de- 
scribing and  dividing  off  a  new  parcel  ? 

Ans. — We  do  not  understand  why  a  survey  would  be  made 
for  description  if  the  old  description  was  to  be  adhered  to.  If  it 
were  a  case  where  the  lot  lines  could  not  be  accurately  determined 
but  the  boundaries  of  the  property  to  which  the  owner  held  title 
were  satisfactorily  marked  on  the  ground  and  established  by  pos- 
session or  otherwise,  the  surveyor  might  plant  permanent  monu- 
ments at  the  several  angles  of  the  property  and  make  these  monu- 
ments the  governing  points  in  his  description,  thus  making  the 
lot  line  question  a  secondary  matter. 

(b)  Ans. — The  practice  would  be  substantially  the  same 
whether  farm  or  city  lots  were  in  question. 

(c)  Ans. — Regarding  the  possibility  of  litigation  over  the 
boundaries,  the  surveyor  must  use  his  judgment,  taking  into  con- 
sideration the  special  circumstances  of  each  individual  case.  In 
general,  where  it  is  not  possible  to  locate  the  lines  in  such  a  man- 
ner that  their  correctness  may  be  clearly  proven,  we  would  con- 
sider it  better  practice  to  endeavor  to  arrive  at  an  agreement 
between  the  parties  concerned,  taking  care  that  when  such  agree- 
ment is  reached  the  division  line  is  marked  in  a  permanent  manner 
and  proper  descriptions  of  the  parcels  embraced  in  whatever 
instruments  may  be  necessary  in  the  case,  be  recorded  in  the 
Registry  Office  to  prevent  as  far  as  possible  a  recurrence  of  the 
dispute. 

(d)  Ans. — The  mere  filing  ot  a  description  could  not  affect 
the  title. 

(e)  Ans. — If  a  surveyor  act  upon  the  best  evidence  the  nature 
of  the  case  admits  of.  no  liability  could  attach  to  his  actions,  and 
the  only  damage  possible  through  errors  of  judgment  would  accrue 
to  his  reputation. 

A  communication  has  been  received,  signed  by  Messrs.  Smith, 
Laird  and  Routly,  of  Haileybury,  requesting  an  opinion  of  the 
Association  on  the  question  given  below,  and  that  such  opinion 
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should  be  brought  to  the  notice  of  the  Department  of  Lands,  For- 
ests and  Mines.  Cases  are  cited  where  patents  or  leases  have  been 
issued  of  parts  of  lots  in  surveyed  townships  and  which  upon 
survey  were  found  not  to  cover  the  mining  claim  intended  to  be 
included  by  the  applicant  for  such  patent  or  lease,  consequent 
trouble  and  complications  resulting. 

5.  Should  surveys  of  parts  of  lots  in  surveyed  townships  be 
obligatory  before  patent  or  lease  is  issued  by  the  Crown? 

Ans. — We  would  consider  this  distinctly  a  matter  in  the  dis- 
cretion of  the  said  department. 


Discussion. 

Question  1.  In  a  deed  of  land  a  certain  part  of  a  lot  is  said  to 
be  conveyed,  but  the  metes  and  bounds  description  following  is 
found  not  to  agree  with  the  first  statement.    Which  governs? 

Mr.  Kirkpatrick — Does  he  say  which  part  of  the  lot  it  is? 

Mr.  Watson — There  is  a  certain  part  of  the  lot  and  that  does 
not  agree  with  the  metes  and  bounds  description.. 

Mr.  Kirkpatrick — The  designation  governs.  If  the  descrip- 
tion differs  it  only  helps  to  elucidate. 

Mr.  Watson — That  is,  if  there  is  half  of  the  lot  conveyed,  the 
half  governs,  notwithstanding  the  metes  and  bounds  description. 
That  is,  if  the  description  calls  for  the  north  half  of  the  lot  and 
the  metes  and  bounds  description  does  not  tally  with  it,  the  north 
half  of  the  lot  governs. 

Mr.  Kirkpatrick — Certainly. 

Question  2.  In  a  will  the  owTner  of  a  certain  lot  patented  as 
East  half  and  West  half,  leaves  the  east  half  of  the  property  to 
one  person  and  the  west  half  to  another.  Upon  survey  the  east 
half  is  found  to  contain  three  acres  more  land  than  the  west  half. 
How  is  the  land  to  be  divided? 

Mr.  Watson — This,  I  think,  is  simply  a  matter  of  description ; 
it  is  by  the  description ;  if  it  calls  for  the  east  half  of  the  lot  you 
would  have  to  take  the  patent  of  the  east  half. 

Mr.  Kirkpatrick — That  depends  entirely  on  whether  it  is  a 
double  or  single  front,  If  it  is  a  double  front  it  is  totally  differ- 
ent.   The  easterly  half  cannot  have  a  bit  more  in  it  than  the  west 
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half,  if  you  cut  an  orange  in  two,  each  half  ought  to  be  the 
same. 

Mr.  Watson — This  is  patented  as  the  east  and  west  half.  I 
don't  think  there  is  much  in  that  question;  it  is  a  legal  matter, 
whether  he  means  the  east  half  according  to  acreage  or  according 
as  it  was  patented.  He  owns  the  whole  lot;  it  was  patented  as 
the  east  and  west  halves,  double  front  concession;  he  leaves  the 
east  half  to  one  person  and  the  west  half  to  another.  There  would 
simply  be  a  question  as  to  what  he  meant,  whether  he  meant  the 
east  half  according  to  patent  or  according  to  area. 

Mr.  Kirkpatrick — He  couldn't  mean  the  east  half  according 
to  area  of  the  whole  lot  because  he  is  talking  about  the  east  and 
west  half  of  which  he  has  got  patents,  and  he  leaves  one  to  one 
person  and  another  to  another  person.    It  is  perfectly  clear. 

Mr.  Watson — It  is  perfectly  clear  to  you  because  you  are 
used  to  that  sort  of  thing,  but  to  a  man  who  owned  the  whole  lot, 
and  was  leaving  parts  of  it  to  heirs,  he  might  possibly  mean  an 
equal  acreage. 

Mr.  Kirkpatrick — Then  he  would  have  to  specify:  "I  am 
leaving  him  part  of  the  east  and  part  of  the  west  half  to  make 
an  equal  division  of  the  property." 

Question  3.  A  surveyor  is  employed  to  divide  a  lot  into  four 
equal  parts,  and  upon  going  on  the  ground  finds  that  the  bound- 
ary fences  include  more  than  the  full  lot,  but  have  existed  more 
than  thirty  years,  thereby  establishing  possession.  How  is  the 
division  to  be  made? 

Mr.  Whitson — I  suppose  the  fences  would  determine  the 
boundaries  of  the  lot. 

Mr.  Watson — If  the  fences  overlap  the  boundaries  what  are 
you  going  to  do? 

Mr.  Kirkpatrick — He  might  ask  the  man,  "Do  you  want  your 
property  divided  into  four  equal  parts,  or  your  lot  ? " 

Mr.  Wilkie — I  would  hardly  think  there  is  sufficient  informa- 
tion to  make  the  survey  properly. 

Mr.  Watson — His  instructions  must  be  sufficient  or  else  he 
has  got  to  do  the  best  he  can. 

Question  4  (first  part).  When  a  surveyor  is  required  jto 
describe  a  part  or  the  whole  of  a  parcel  of  land  of  which  tte 
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existing  description  is  given  him,  should  he  designate  the  occupa- 
tion he  finds  as  being  the  same  whole  lots  and  parts  of  lots  as  in 
the  old  description,  or  should  he  determine  with  perhaps  meagre 
information  the  probable  location  of  lot  lines  and  introduce  or 
throw  out  hitherto  unmentioned  lot  lines  or  portions  of  lots? 

Mr.  Dunn — I  should  think  he  would  follow  the  old  description. 

(Second  part  of  Question  4).  Should  the  practice  be  the 
same  whether  the  adjoining  owners  are  likely  or  not  to  litigate 
over  the  matter? 

Mr.  Watson — It  doesn't  make  any  difference  whether  he  is 
up  against  a  law  suit  or  not. 

Mr.  Bolton — If  you  make  the  same  description  you  are  not 
liable.  It  is  the  easiest  way  out  of  the  difficulty  to  avoid  a 
lawsuit.  J 

Mr.  Watson — I  think  so,  too.  The  best  thing  you  can  do  is 
go  on  and  establish  the  line  as  it  stands  there  now,  making  a 
sub-division  plan  up  against  it  and  refer  to  that  otherwise. 

(Third  part  of  Question  4).  How  would  the  including  of  a 
part  of  an  adjoining  lot  not  before  mentioned  in  the  description 
affect  titles  of  the  adjoining  properties?  Would  it  act  as  a  notice 
of  undisturbed  possession  and  thus  confirm  the  title? 

Mr.  Watson — That  is  supposing  he  went  on,  as  I  understand 
it,  and  made  an  even  description,  made  his  own  lot  lines,  and  they 
didn't  tally  out  with  what  was  occupied  under  the  old  descrip- 
tion, he  wants  to  know  whether  including  part  of  another  lot  not 
before  mentioned  in  the  description  would  affect  the  title  of  the 
adjoining  properties,  or  whether  it  would  act  as  a  notice  of  undis- 
turbed possession? 

Mr.  Whitson — Did  he  send  you  a  copy  of  the  description  ? 

Mr.  Watson — It  goes  on:  What  responsibility  attaches  to  a 
surveyor's  assumption  of  the  coincidence  of  a  fence  with  a  lot  line 
for  the  purpose  of  describing  and  dividing  off  a  new  parcel  ?  That 
is,  if  he  goes  on  and  finds  the  fence  there  and  it  is  not  the  lot  line, 
as  he  would  place  it,  has  he  any  responsibility?  Could  they  send 
him  down  to  the  county  jail  or  anything?  That  is.  as  I  under- 
stand it,  whether  he  ought  to  go  on  and  make  his  own  sub-division, 
or  whether  he  should  simply  accept  what  has  been  taken  as  the 
line? 

Mr.  Bolton — It  depends  whether  the  fence  has  been  up  there 
eight  or  ten  years. 
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Mr.  Watson — I  don't  think  so;  it  doesn't  make  any  difference 
for  the  sub-division. 

Mr.  Bolton — I  think  he  would  require  to  notify  all  the  other 
parties  and  have  an  understanding  as  to  whether  that  was  the  line 
or  not.   You  find  these  lot  lines  vary  constantly. 

Mr.  Watson — A  fence  might  have  been  put  up  and  run  from 
an  original  post  forty  or  fifty  years  ago,  but  the  people  who  could 
establish  that  point  are  gone.  You  can't  get  anybody  else  whose 
opinion  would  be  taken  as  evidence  there.  It  is  better  in  that  case 
if  you  can  form  a  reasonable  idea  to  take  that. 

Mr.  Kirkpatrick — Wouldn't  he  divide  it  up  and  plant  his  post 
and  point  out  to  the  man  that  his  responsibility  was  then  over? 
If  he  holds  any  other  part  of  the  lot  by  possession  the  mere  planting 
of  the  post  would  not  establish  it. 

Mr.  Watson — The  trouble  is  the  Act  requires  you  to  establish 
your  points  by  originals.  Where  surveys  have  been  made  80  or 
90  years  ago  you  can't  get  men  who  can  establish  those  points. 

Mr.  Kirkpatrick — But  you  can  establish  how  long  the  fence 
has  been  there. 

Mr.  Watson — Oh,  yes;  but  the  average  judge  would  not  take 

that. 

>  Mr.  Kirkpatrick — If  I  exhausted  every  source  of  infor- 
mation and  found  there  was  no  person  who  could  give  me 
primary  or  secondary  evidence  as  to  the  post,  I  would  simply  divide 
up  and  tell  the  man:  "That  is  the  true  boundary  of  your  lot;  I 
have  nothing  to  say  as  to  your  possession  of  another  man's  lot. 
If  you  have  that  by  possession,  of  course  the  law  will  give  it  to 
you,  but  I  have  tried  all  I  can  do  to  find  evidence  of  an  original 
post;  you  can't  show  it  to  me;  none  of  the  adjoining  owners  can 
show  it  to  me;  I  can  hear  of  no  person  that  can;  you  can't  say 
that  you  ever  heard  that  that  original  fence  was  put  up  from  the 
original  post  or  that  anybody  ever  heard  of  that  post."  If  you 
do  all  that,  I  don't  know  what  else  you  can  do  but  divide  up. 

Mr.  Watson — You  can't  do  anything,  because  no  matter  how 
you  describe  it,  the  man  has  got  an  idea  that  a  surveyor  should 
come  along  and  be  able  to  positively  establish  the  line. 

Mr.  Kirkpatrick — I  know  that,  but  that  is  not  his  responsi- 
bility. 

Mr.  Watson — Yes,  but  he  does  not  think  that,  and  very  few 
of  the  judges  do.   I  know  of  a  case  in  our  county  where  a  surveyor 
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ran  a  line,  and  he  had  run  a  compass  line  some  years  ago  in  the 
concession  across  the  road,  a  double  front  concession;  as  the  people 
didn't  want  to  pay  anything  for  it,  it  was  merely  a  rough  line. 
There  were  some  people  on  the  other  side  of  the  road  cutting  tim- 
ber, they  went  to  work  and  picked  that  compass  line  up  and  pro- 
duced it  through,  and  the  person  on  the  other  side  thought  they 
were  trespassing,  and  he  called  on  the  same  surveyor  again.  He 
took  an  observation  and  ran  a  transit  line  through.  The  case  came 
up  in  court  and  the  judge  established  the  compass  line  produced 
on  the  other  concession  on  a  different  bearing  altogether,  simply 
because  he  couldn't  establish  the  original  point.  It  was  reversed 
on  appeal,  but  that  is  not  a  very  nice  thing  to  be  up  against  all 
the  same. 

A  Member — Has  a  surveyor  any  right  to  run  a  rough  line  like 
that? 

Mr.  Watson — Certainly  he  has,  if  he  is  given  full  latitude.  He 
is  not  inside  of  the  law  at  all.  I  don't  think  in  every  survey  a  per- 
son takes  up,  that  he  is  bound  to  comply  exactly  with  the  Act  that 
it  should  be  done  with  a  legal  line.  The  judge  established  ^this  line 
from  men  who  were  not  competent  at  all  taking  the  old  compass 
line  and  producing  it  across  into  the  other  concession. 

Mr.  Bolton — That  is  merely  across  the  road. 

Mr.  Watson — Yes,  but  the  judge  had  no  business  to  establish  it. 

Mr.  Kirkpatrick — You  say  it  was  reversed  on  appeal? 

Mr.  Watson — Yes. 

Mr.  Kirkpatrick — If  he  had  taken  an  astronomical  course  and 
it  was  run  from  the  original  post,  it  wouldn't  govern. 

Mr.  Watson — The  judge  should  know,  and  if  he  doesn't  know, 
he  is  not  competent  to  fill  his  position. 

Mr.  Kirkpatrick — I  think  if  the  surveyor  was  produced  he 
should  make  the  man  examining  him  point  out  that  particular 
thing. 

Mr.  Watson — I  don't  know  whether  he  did  or  not,  but  I  think 
the  judge  should  know. 

Mr.  Kirkpatrick — I  don't  know;  the  judge  never  knows  any- 
thing except  what  the  lawyers  bring  before  him. 

Mr.  Watson — Well,  then  he  doesn't  know  very  much.  He 
ought  to  know  what  he  is  basing  his  decision  upon. 

Mr.  Kirkpatrick — He  ought  to  know. 
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Mr.  Wilkie— The  judge  decides  the  case  on  the  evidence  before 

him. 

Mr.  Watson— I  don't  think  he  does.  He  couldn't  do  it  in  that 
case ;  all  he  has  to  do  is  look  up  that  section  of  the  Act. 

Mr.  Wilkie — In  this  particular  case  you  speak  of,  where  the 
compass  line  was  established,  the  judge  did  so  on  the  evidence 
before  him. 

Mr.  Watson — I  think  the  judge  should  know ;  he  should  not  be 
humbugged  by  lawyers. 

Mr.  Wilkie — They  take  what  is  put  before  them;  they  don't 
take  the  trouble  to  ascertain  whether  these  things  are  in  accord- 
ance with  some  certain  statute  or  something  else. 

Question  5,  Sub-section  2  of  Section  28  of  the  Survey  Act  re- 
quires the  side  lines  in  certain  townships  to  be  run  on  the  astron- 
omical bearings  stated  in  the  original  field  notes,  but  excepts  such 
blocks  in  the  said  townships  where  any  line  was  run  prior  to  July 
1st,  1897.  If  a  line  be  found  on  the  ground,  how  is  a  surveyor  to 
determine  whether  or  not  it  was  run  previous  to  the  above  date? 

Mr.  Kirkpatrick — We  had  that  question  up  in  the  examinations 
and  there  was  a  very  curious  interpretation  put  upon  it  by  one 
of  the  students.  I  had  to  ask  him  how  he  read  that.  He  thought  in 
every  case  in  which  there  was  one  line  run  in  any  section  he  was 
to  adopt  the  astronomical  course  of  the  township,  whereas  the  Act 
says  the  exact  reverse.  Any  section  in  which  any  single  line  was 
run  in  that  section  before  the  1st  July,  1897,  all  lines  in  that  sec- 
tion or  block  must  be  run  in  accordance  with  the  course  of  the 
side  line  that  was  run. 

Mr.  Watson — That  is  the  way  in  which  I  understand  it,  al- 
though it  is  not  very  clear. 

Mr.  Bolton — That  means  the  line  was  run  in  the  original  survey 
of  the  township  ? 

Mr.  Watson — No. 

Mr.  Kirkpatrick — Any  private  survey  in  which  a  line  is  being 
run  in  any  block  is  not  to  be  governed  by  the  astronomical,  course 
on  the  plan  and  field  notes,  but  by  the  course  of  the  line  on  the 
ground.  If  it  is  the  line  between  6  and  7  it  has  to  be  governed 
by  the  sideroad  between  5  and  6  all  the  way  through  the  section ; 
you  are  not  to  stop  because  one  was  run  in  the  first  concession  and 
there  was  no  line  run  in  the  second  concession.  It  says  the  block. 
You  must  recollect  that  every  one  of  those  nine  other  lots  in  that 
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section  are  governed  by  the  same  governing  line  that  that  one 
line  was  governed  by. 

Mr.  Watson — That  is  all  right  on  paper,  but  if  a  line  be  found 
on  the  ground,  how  is  a  surveyor  to  determine  whether  or  not  it 
was  run  previous  to  the  above  date?    (July  1st,  1897). 

Mr.  Kirkpatrick — That  he  has  got  to  find  out  by  enquiry. 

Mr.  Watson — There  may  not  be  anybody  there. 

Mr.  Kirkpatrick — He  must  find  somebody.  I  admit  it  is  a 
pretty  hard  thing  to  do. 

Mr.  Watson — He  may  find  somebody  out  of  self-interest  to  say 
it  was  run  before  1897. 

Mr.  Kirkpatrick — Cut  out  a  block  of  timber  and  count  the  rings 
and  he  may  find  there  were  certain  rings  which  proved  it  had 
been  run  before  1897 — . 

Mr.  Watson — You  might  get  that  on  ten  years  blazes,  but  on 
blazes  made  within  three  or  four  years  it  would  be  a  pretty  hard 
thing  to  do. 

Mr.  Bowman — Supposing  the  line  that  had  been  run  had  gone 
round  one  of  these  old  mining  locations  ? 

Mr.  Kirkpatrick — A  mining  location  was  not  a  block. 
Mr.  Bowman — Supposing  the  line  that  had  been  run  had  been 
broken  by  a  mining  location? 

Mr.  Kirkpatrick — But  we  have  always  carefully  told  the  sur- 
veyors to  run  the  line  through  the  mining  location,  but  not  to 
blaze  it. 

Mr.  Bowman — That  is  what  I  should  have  done,  but  I  thought 
I  might  as  well  raise  that  point. 

Mr.  Watson — The  question  (5)  goes  on:  "Is  the  expression 
'any  line'  in  the  above  sub-section  intended  to  apply  only  to  lines 
run  in  the  proper  legal  manner  prior  to  July,  1897.  or  would  apply 
to,  say,  a  rough  compass  line  run  through  the  block  without  proper 
precautions  having  been  taken  in  its  location?  Now  there  are  a 
lot  of  lines  through  that  country  that  have  been  run  by  lumber- 
men.   What  are  you  to  do? 

Mr.  Kirkpatrick — No  person  is  entitled  to  run  a  line  except  a 
licensed  surveyor. 

Mr.  Watson — The  question  (5)  continues:  "If  it  apply  only 
to  lines  run  according  to  the  proper  legal  practise  prior  to  July. 
1897,  how  is  a  surveyor  to  determine  whether  or  not  the  line  was 
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properly  run?"  How  are  you  going  to  investigate  those  points? 
Supposing  I  come  along  to  a  block  like  that  and  I  find  a  line  there 
and  there  is  nobody  living  there;  that  line  might  have  been  run 
by  a  surveyor  or  a  lumberman;  a  surveyor  might  have  run  a  com- 
pass line;  he  might  never  have  got  the  proper  sub-division,  or  he 
might  have  chained  it  down  the  distance  shown  in  the  field  notes. 
They  run  up  a  compass  line,  and  the  lumberman,  or  whoever  it  is, 
won 't  pay  for  it ;  how  do  you  know  whether  that  line  was  run  pro- 
perly or  not  ?  Must  you  go  to  work  and  go  up  the  side-line  and 
make  up  your  sub-division  to  see  whether  it  tallied  before  the  Act 
of  1897  or  not? 

Mr.  Kirkpatrick — I  don't  think  I  would  care  whether  it  was 
run  right  or  wrong.  If  it  was  run  by  a  surveyor,  I  could  tell  pretty 
well  by  the  way  he  blazed  the  trees.  I  lumberman  never  blazes  a 
line  properly.  If  it  was  blazed  and  I  found  it  run  15  years  ago, 
I  wouldn't  bother  my  head  whether  it  was  run  right  or  wrong;  I 
would  run  my  lines  in  that  section  right,  I  would  let  the  compass 
line  stand  for  what  it  was  worth. 

Mr.  Whitson — Why  should  you  enquire  particularly  whether 
the  line  is  run  properly  or  not? 

Mr.  Watson — That  is  what  I  want  to  find  out.  Supposing  it 
came  up  in  a  lawsuit  and  the  surveyor  hadn't  enquired  or  found 
out  or  couldn't  give  evidence  as  to  whether  that  line  was  properly 
run  or  not,  would  that  throw  him  out  of  court  ? 

Mr.  Whitson — I  think  it  would  be  wise  for  him  to  run  that  line 
to  the  proper  bearing. 

Mr.  Watson — It  might  be  a  surveyor's  line  or  a  lumberman's 
line.    How  are  you  going  to  find  out  these  things? 

Mr.  Whitson — How  are  you  going  to  find  out  whether  any  line 
is  the  original  line  or  not?    You  are  in  no  worse  position. 

Mr.  Watson — I  think  you  are  in  this  case,  because  in  the  orig- 
inal line  you  can  get  at  the  date.  There  are  no  local  surveys  made 
for  a  great  many  years  afterwards,  as  a  rule,  in  the  vast  majority 
of  townships;  but  in  this  it  says  "any  line"  or  "any  block."  A 
lumberman's  line  would  be  a  line,  or  a  surveyor  who  ran  up  there 
without  defining  the  property,  that  would  be  a  line  I  suppose.  It 
depends  what  that  means.  I  would  call  it  a  line  if  a  man  cut  a 
line  through  a  bush  and  blazed  it. 

Mr.  Code — I  wouldn't,  because  it  wasn't  done  under  authority. 

Mr.  Whitson — All  lines  referred  to  in  the  Act  refer  to  lines 
established  by  a  surveyor. 
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Mr.  Watson — Supposing  a  surveyor  didn't  make  a  proper  sub- 
division, and  he  simply  ran  a  compass  line  through  there  ? 

Mr.  James — A  surveyor  running  a  rough  line  should  not  blaze 

it. 

Mr.  Watson — It  would  be  no  use  if  he  didn't  blaze  it.  The 
man  cutting  timber  wants  it  blazed  or  he  does  not  know  where  he  is. 

Mr.  Code — In  that  case  I  would  say  it  was  only  a  line  when  it 
was  run  by  a  surveyor. 

Mr.  Watson — He  might  run  a  rough  compass  line.  He  may 
not  at  the  time  have  intended  it  for  a  true  line,  but  it  is  very  hard 
for  the  surveyor  who  comes  on  ten  or  twelve  years  after  to  find 
out  his  intention. 

Mr.  Code — He  couldn't,  particularly  if  the  surveyor  was  dead. 
I  think  the  statute  is  not  explicit  enough. 

The  President — Would  you  mind  reading  that  second  ques- 
tion again? 

Mr.  Watson  reads  Question  No.  2. 

Mr.  Whitson — I  think  Mr.  Kirkpatrick  answered  that  question. 

Mr.  Watson — It  is  simply  a  question  of  description.  If  he  says 
the  east  half  of  the  lot,  you  have  got  to  go  by  the  patent;  if  he 
says  the  east  half  of  the  property,  you  might  consider  the  acreage. 
The  east  half  is  the  patented  half,  and  it  does  not  make  any  differ- 
ence about  the  west  half. 

Mr.  Green — Then  I  would  understand  that  the  lot  is  to  be 
divided  as  it  is  patented?  Of  course  Mr.  Watson  may  know  the 
circumstances  of  the  case,  but  they  are  not  stated  in  the  question. 

Mr.  Van  Nostrand — The  question  is  incomplete.  That  is  surely 
clear  to  anyone  who  understands  the  Survey  Act.  If  it  is  a 
double  front,  it  is  quite  possible  to  have  different  areas;  if  it  is 
a  single  front,  you  can't  have  different  areas  any  more  than  you 
can  have  more  than  two  different  halves. 

Mr.  Watson — It  is  simply  a  question  of  good  or  bad  descrip- 
tion in  the  will. 

The  President — The  distinction  is  between  half  of  the  lot  and 
half  of  the  property.  The  property  would  mean  the  area ;  the  lot 
would  mean  the  lot  as  it  is  described  in  the  description,  which  would 
be  half  of  the  lot  without  taking  any  account  of  the  area  at  all. 

Mr.  Green — Would  it  not  do  to  subdivide  that  lot  as  it  is 
patented? 
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The  President — Yes. 

Mr.  Green — Wouldn't  that  be  the  answer  to  the  question? 
Mr.  Van  Nostrand — Certainly. 

The  President — We  all  might  differ  on  that  last  question.  I 
know,  for  my  part,  it  would  be  necessary  that  there  should  be  evi- 
dence to  prove  that  the  surveyor  had  run  a  line  in  blocks;  and 
whether  the  line  be  run  correctly  or  incorrectly,  if  it  were  run 
by  a  surveyor,  as  long  as  the  evidence  was  satisfactory  that  the 
line  had  been  run,  I  think  I  would  accept  that;  and  I  would  run 
the  lines  in  the  direction  of  the  governing  line.  I  think  I  would 
take  the  responsibility  of  doing  that  rather  than  run  on  the  astron- 
omical course  in  the  field  notes,  although  the  line  might  be  run 
wrongly. 


REPORTS  OF  COMMITTEES. 


65 


REPORT  OF  COMMITTEE  ON  DRAINAGE. 

Mr.  President, — Your  Committee  on  Drainage,  while  able  to 
report  an  excellent  year  in  the  matter  of  surveys  for  drainage 
work,  is  unable  to  throw  much  light  on  the  matter  of  litigation. 

The  situation,  owing  to  the  reports  of  decisions,  is  becoming 
somewhat  clearer  to  members  of  the  profession  having  practice  in 
this  line,  but  litigation  is  perhaps  more  than  ever  regarded  as  a 
prolific  source  of  income. 

I  have  to  embody  in  this  report  the  opinion  of  one  member 
who  states  that  ' '  The  Ditches  and  Watercourses  Act  never  was  and 
never  will  be  a  useful  and  workable  Act  until  a  Referee  is  ap- 
pointed to  try  appeals  in  place  of  County  Judges,  and  this  Referee 
should  be  an  0.  L.  S.  of  at  least  ten  years'  standing  and  should 
have  to  assist  him  two  non-residents,  and  the  decision  of  this  board 
,  should  be  final. 9 ' 

From  time  to  time  defects  have  been  pointed  out  regarding 
the  Ditches  and  Watercourses  Act,  and  in  some  counties  decisions 
have  been  rendered  that  are  apparently  at  variance  with  decisions 
on  similar  cases  in  nearby  counties.  The  method  of  procedure 
in  removing  the  adjustment  of  differences  from  the  field  of  the 
engineer  to  the  judgment  of  the  County  Judge,  who  must  rely  on 
the  evidence  and  is  often  handicapped  by  lack  of  engineering  know- 
ledge, seems  at  times  a  step  in  the  wrong  direction,  but  engineers 
must  work  under  conditions  as  they  find  them,  and  there  is  still 
a  strong  demand  for  the  engineer  who  can  compile  a  report  that 
will  stand  the  cross-examination  of  the  lawyer  for  the  appellant. 

It  is  to  be  hoped  that  procedure  will  be  simplified  in  some 
way  to  carry  out  the  original  intention  of  the  Act  without  the 
large  expenditures  now  in  evidence,  but  the  parties  who  are  to  do 
the  simplifying  will  have  to  "take  on"  the  best  bunch  of  fighters 
the  country  possesses. 

The  inspection  of  ditches  at  the  time  of  completion  under  the 
Ditches  and  Watercourses  Act  seems  to  be  a  proceeding  that  al- 
though it  is  clear  enough  in  the  Act,  is  but  little  required,  and  in 
few  cases  does  the  engineer  inspect, 

The  ease  with  which  work  under  the  Drainage  Act  is  initiated 
is  refreshing,  coming  after  the  severe  restriction  of  larger  schemes 
by  the  often-mentioned  case,  Sutherland  Innis  v.  Romney.    It  is 
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still  apparent  that  in  case  of  an  injuring  liability  assessment,  that 
specific  examination  of  each  lot  and  parcel  of  lot  is  required  to 
ascertain  the  amount  of  artificial  work.  The  division  of  outlet 
liability  and  injuring  liability  remains  difficult  and  is  sometimes 
extremely  hard  to  define. 

The  fact  that  certain  County  Judges  refuse  to  recognize  as 
Township  Engineers  men  who  have  no  professional  standing  or 
who  are  not  Ontario  Land  Surveyors  is  commendable.  There  seems 
to  be  an  increasing  number  of  men  who  are  acting  as  Township 
Engineers  without  any  such  standing,  and  this  should  be  dis- 
couraged. 

Government  aid  in  certain  cases  is  an  important  element  in 
initiating  drainage  schemes,  and  your  Committee  commends  this 
as  an  easement  to  sometimes  severely  taxed  areas. 

Topographical  surveys  in  drainage  suits  are  viewed  with  favor 
in  the  Courts,  and  where  the  work  is  done  with  the  transit  level, 
stadia  and  magnetic  needle,  the  cost  of  performing  such  is  small 
compared  with  the  benefit  to  be  conferred  by  plans  of  this  kind 
as  evidence. 

Owing  to  the  increasing  scarcity  of  timber  there  is  increased 
.  demand  for  concrete  culverts  to  take  the  place  of  wooden  struc- 
tures, and  the  adoption  of  a  simple  and  yet  artistic  type  of  con- 
crete or  reinforced  concrete  bridge  is  being  advanced. 

The  necessity  for  making  the  affidavit  to  be  taken  by  the 
engineer  under  the  Drainage  Act  before  undertaking  the  survey 
is  apparent  from  some  recent  decisions  of  the  Drainage  Referee. 

All  of  which  is  respectfully  submitted, 

A.  S.  Code, 

Chairman. 
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SOME  THOUGHTS  AS  TO  THE  ORIGIN  OF  EARTHQUAKES. 

BY  FREDERICK  W.  WILKINS,  O.L.S.,  NORWOOD,  ONT. 

The  subject  of  the  following  paper,  which  I  shall  entitle 
''Some  Thoughts  as  to  the  Origin  of  Earthquakes,"  was  sug- 
gested to  me  by  having  seen,  just  prior  to  the  San  Francisco 
catastrophe,  a  statement  somewhere  that  a  very  celebrated  scient- 
ist had  investigated  the  form  of  the  earth  mathematically, 
having  regard  to  1jie  known  speed  of  rotation  on  its  axis, 
its  density,  etc.,  and  all  other  things  then  known  (150  years  ago) 
about  it  in  a  physical  sense,  or  surmised  about  it,  and  had  come 
to  a  surprisingly  close,  comparatively,  by  this  abstract  method,  of 
the  just-about-at-that-time-ascertained  elements  of  the  earth's  form, 
and  showing  thereby  that  the  difference  (1-300  or  thereabout) 
found  by  geodetical  methods  between  the  earth's  polar  and  equa- 
torial diameters  was  and  must  be  correct.  This  struck  me  at  the 
time  as  a  little  singular,  seeing  that  at  that  time  (150  years  ago) 
it  was  universally  supposed  that  the  earth  we  know  and  walk  upon 
was  but  a  crust  or  shell-covering  of  no  great  thickness,  of  a  liquid 
or  semi-liquid  mass  forming  the  interior,  and  that  this  known  part 
but  the  cooled  outside  of  a  mass  that  at  one  time  was  all  liquid. 
Obviously  this  state  of  liquidness  or  rigidity,  in  its  degree  as  such, 
must  have  been  an  important  factor  in  determining  its  form  and 
the  time  of  it  as  to  its  synchronism  with  a  certain  rate  of  rotation 
must  of  surety  have  had  a  very  great  deal  to  do  with  its  determina- 
tions— that  is,  as  to  whether  it  was  very  liquid  or  very  rigid  at  the 
assumed  rate  of  rotation.  If  we  should  assume  that  at  or  near  the 
beginning,  when  gravity  and  substances  were  first  instituted,  that  a 
certain  quantity  of  matter  found  itself  in  a  certain  position  in 
space,  having  all  its  particles  exactly  alike  in  all  senses,  and  having 
no  cohesion  among  its  particles,  being  held  in  position  by  gravity 
only,  and  having  no  axial  or  any  other  motion,  it  would  seem  from 
all  we  now  know  of  the  law  of  gravitation  that  these  said  particles 
would  arrange  themselves  into  the  form  of  an  exact  sphere. 

Suppose  that  it  be  now  endowed  with  a  very  slow  rate  of  axial 
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motion;  in  an  instant  it  would  assume  another  form,  that  of  an 
oblate  spheroid,  the  lesser  axis  being  that  of  rotation.  This  change 
of  form,  as  I  have  said,  would  apparently  take  place  instantane- 
ously ;  but  suppose  a  certain  degree  of  cohesion  to  exist  among  these 
said  particles,  then  time  would  now  enter  as  a  factor  among  the 
other  conditions,  and  according  as  the  cohesion  was  more  or  less 
and  the  speed  of  rotation  more  or  less,  would  more  or  less  time 
be  expended  before  a  stable  condition  be  come  to  and  fixed  form 
be  arrived  at.  Now,  fixed  form  is  the  keynote  of  my  earthquake 
ideas.  But  if  the  earth  ever  was  in  a  gaseous  or  fluid-divided  con- 
dition, as  has  been  supposed  by  some,  then  something  such  as  I  have 
outlined  above — a  quantity  of  matter  in  space — must  have  actually 
conditioned,  and  coming  on  from  the  condition,  must  have  de- 
veloped into  what  we  know  as  the  earth,  the  world,  wherein,  or  on, 
we  live.  Let  us  assume  this,  and  let  us  further  come  down  to  about 
the  present  epoch  of  time,  for  discussion's  sake  and  for  the  sake  of 
comparing  notes  with  the  aforementioned  mathematical  demon- 
stration or  deduction.   First  item,  there  are  certain  matters  of  con- 


clusion that  the  earth  has  not  always  rotted  on  its  axis  at  its 
present  rate.  The  fact  is  certain  that  its  speed  has  varied,  and 
there  seems  no  reason  to  doubt  that  at  one  time,  at  least,  its  speed 
was  much  greater  than  at  the  present  time.  Let  us  assume  this 
also,  and  let  us  again  further  assume  that  this  was  a  condition 
through  a  vast  period  of  time,  beginning  in  the  embryo  or  early 
stages  of  the  earth's  growth,  and  that  during  it  the  matter  forming 
the  earth  changed  from  a  non-coherent  mass  of  particles  (at  least, 
for  a  long  way  in  from  the  outside)  to  a  well-adhering  solid  core 
or  mass  of  rocks  and  metallic  substances,  the  existence  of  which  is 
now  a  certainty. 

Now,  from  our  first  premises,  that  a  globular  form  (oblate 
spheroid)  of  large  eccentricity  would  result,  and  if  the  very  high 
rate  of  rotation  be  maintained  for  a  very  long  period,  so  that  a 
great  degree  of  cohesion  obtained  for  a  very  considerable  distance  in 
from  the  outside  (an  assumed  condition  at  the  present  time),  it 
is  plain  that  we  would  now  have  a  very  decidedly  fixed  shape  to  the 
earth's  body — one  not  easily  changed,  and  certainly  not  instan- 
taneously so.  That  the  rigidity  of  the  earth  is  very  great  admits 
of  certain  mathematical  demonstration,  for  taking  the  tremendous 
daily  impact  of  the  tides  on  the  masses  of  land,  it  can  be  shown 
that  so  far,  at  least,  as  the  eastern  side  of  this  continent  is  concerned, 
it  must  be  at  least  as  rigid  as  a  solid  armor-plate  of  the  best  steel 
twenty-five  miles  in  thickness  is.  Now,  so  far  as  we  know  of  the 
rocks  which  form  the  rigid  part  of  the  earth's  body,  nothing  at  all 
comparable  with  this  is  found.   The  rooks  on  the  outside  (baked  by 
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the  sun)  are  much  firmer  than  those  below  them,  and  thus  it  would 
not  be  at  all  fair  to  take  them  at  their  outside  strength,  but  much 
below  this,  for  comparison.  There  are  also  a  number  of  other 
things  beside  this  that  make  it  almost  conclusive  that  the  earth 
is  solid  to  the  centre.  This  is  the  prevailing  view  nowaday,  anyway, 
and  it  seems  like  common  sense  to  assume  that  the  centre  of  the 
earth  (or  near  it)  should  get  solid  first.  The  motion  of  rotation 
at  or  near  the  earth 's  centre  is  little  or  nothing,  while  at  its  surface 
it  is  very  considerable;  thus  one  would  suppose  it  would  be  much 
more  liable  to  consolidate  at  that  part,  and  that  thus  the  earth 
solidified  or  gathered  cohesivity  together  from  the  centre  outwards, 
and  is  thus  entirely  solid,  rather  than  from  the  outside  inwards,  as 
the  crust  idea  conveys.  Further,  this  idea  would  seem  to  combat 
the  notion  of  intense  internal  heat  for  the  earth — and  this  notion 
of  intense  internal  heat  seems  inexplicable  to  me  on  other  grounds, 
and  plainly  thus  would  greatly  affect  certain  views  as  to  the  cause 
of  volcanoes. 

But  to  pass  on.  Suppose,  now,  that  the  earth  reached  a  solid 
condition  while  still  rotating  at  a  much  greater  rate  of  speed  than 
at  present;  then  upon  a  slowing  down  (gradual,  or  otherwise)  of 
its  actual  motion  (and  I  firmly  believe  this  to  have  taken  place,  and 
is  perhaps  imperceptibly  doing  so  still),  we  would  have  a  well- 
maintained  rigid  form  (especially  if  the  slowing  down  was  gradual) 
not  in  conformity  with  the  shape  it  should  take  as  a  result  of  this 
slowing  down.  The  extra  mass  at  the  equator  (13  miles  thick 
at  the  present)  would  exert  more  and  more  pressure  on  the  under- 
lying mass  of  rocks,  etc.,  and  gradually  cause  these  solid  constit- 
uents of  the  earth's  body  to  flow  towards  the  poles,  and  this  I 
believe  is  actually  and  actively  going  on  at  the  present  moment. 
Of  course  this  extension  of  the  earth  towards  the  poles  is  extremely 
slow  of  necessity,  and  more  and  more  so  as  it  approaches  its  true 
shape  as  time  goes  on.  Hundreds  of  years  must  elapse  before 
geodetical  methods  would  detect  any  difference,  for  it  is  not  prob- 
able that  we  know  even  now  the  exact  diameter  of  the  earth  at  any 
point  much  nearer  than  two  hundred  feet.  Now,  let  us  suppose 
this  rate  of  extension  to  be  only  one  inch  yearly — perhaps  it  is  not 
even  so  much  as  this;  but  take  it  at  that,  and  for  the  sake  of  dis- 
cussion, so  as  to  easily  take  in  what  the  effect  would  be,  let  us 
imagine  the  earth  divided  in  half  at  the  equator  and  each  half 
drawn  in  the  direction  of  its  poles  until  one  inch  intervenes;  this 
space,  then,  a  cylinder  8,000  miles  across  and  one  inch  long,  would 
thus  represent  the  volume  of  change  in  form  by  the  above  polar 
elongation,  and  would  equal  about  800  cubic  miles  in  content — 
that  is  equal  to  a  cube  greater  than  nine  miles  on  each  side.  Xo 
small  hole  would  this  be,  either,  if  applied  in  one  place;  however,  it 
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would  be  more  or  less  distributed,  the  sinking-in  thus  occasioned 
being  much  more  pronounced  towards  the  equator,  and  nothing  at 
all  at  about  half  way  to  the  poles. 

Now,  the  outer  beds  of  rock  forming  the  outside  part  of  the 
solid  earth  are  much  firmer  and  stronger  than  the  inside,  being  sun- 
baked, and  in  such  a  subsidence  as  supposed  there  can  be  no  doubt 
but  that  the  softer  rocks  of  the  interior  would  draw  away  from  the 
upper  and  harder  rocks,  and  would  thus  form  a  cavern,  or  more 
likely,  caverns,  under  which  by  their  subsidence,  more  or  less  sud- 
den, a  thing  certain  to  happen,  cause  all  the  varied  forms  of  seismic 
disturbances.  If  one  cavern  were  thus  formed  in  a  year  it  would 
be  approximately,  say,  1,000  miles  square  and  seven  feet  high  at 
the  centre.  Suppose  five  caverns  were  thus  formed — one  for  each 
of  the  great  ocean  basins — then  if  each  of  them  be  1,000  miles 
square,  the  height  would  be,  say,  seventeen  inches ;  as  each  of  these 
vast  caves  (or  their  equivalents)  would  develop,  they  would,  of 
course,  fill  in  with  water,  petroleum,  gas,  etc.,  etc.  Suppose,  now, 
that  the  rocks  forming  the  under  part  of  the  roof  of  one  of  these 
caverns  has  reached  its  limit  of  endurance  as  the  gradually  widen- 
ing cavern  is  thus  formed,  and  suddenly  comes  down,  great  rushes 
of  the  gaseous  or  liquid  substances  that  had  infiltrated  here  will  now 
take  place,  causing  the  rushing,  rumbling  noises  in  the  earth  often 
heard  at  the  times  of  earthquakes.  This  subsides  and  all  is  quiet 
for  a  time,  when  all  at  once  the  rest  of  the  roof  gives  way,  and 
premising  the  rocks  forming  this  part  of  the  roof  are  hard  and  firm 
(very  likely  to  be  so),  a  fissure  or  fault  takes  place  in  them,  reach- 
ing, perhaps,  for  hundreds  of  miles  across  the  country.  Down  drops 
one  edge  of  the  fissured  rocks  the  17  inches  mentioned  so  suddenly 
that  a  tremendous  wave  is  directely  propagated  in  the  inclosed  liquid 
filling,  causing  the  overlying  strata  on  the  surface  of  the  ground 
to  rise  like  a  wave  on  the  ocean,  and  as  it  passes  along,  to  fall  into 
the  trough  behind  it,  and  thus  to  oscillate  to  and  fro  for  some  time ; 
or  it  may  be  that  the  falling  edge  of  rock  may  catch  part  of  the 
way  down  and  again  slip,  or  may  do  so  several  times,  thus  causing 
many  rockings  of  the  ground  or  "quakes"  before  subsiding,  when 
the  disturbances  cease  for  that  time.  Suppose,  again,  that  one  of 
the  caverns  maintains  itself  for  a  number  of  years  through  having 
a  strong,  rocky  roof ;  then  when  it  does  come  down,  terrific  are  the 
results,  and  the  heat  thus  produced  by  the  friction  of  the  rubbing 
rocks  so  great  as  to  melt  the  rocks  and  thus  cause  the  volcanic 
eruptions. 

But  I  have  said  enough  for  the  present.  How  easy  to  imagine 
how  and  to  account  for  tidal  waves  and  kindred  phenomena  occur- 
ring in  the  oceans,  the  countless  fractures  in  the  rocks  and  their 
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filling  in  with  vein  matter,  the  metamorphic  condition  of  stratified 
rocks,  etc.,  etc.  By  far  the  greater  number  of  dreadful  seismic 
catastrophes  have  occurred  near  the  sea  coast,  and  this  easily  comes 
in  line  with  those  ideas,  for  as  is  well  known  from  pendulum  obser- 
vations, the  rocky  strata  under  the  sea  are  much  less  dense,  and 
others  probably  much  less  rigid,  than  those  composing  the  dry 
land;  and  this,  connected  with  the  daily  on  and  off  pressure,  tre- 
mendous in  potentiality,  of  the  tides,  seems  to  offer  a  very  strong 
presumption  that  this  is  the  true  origin  of  earthquakes.  Many 
more  interesting  deductions  are  admissible  in  this  connection,  but 
perhaps  this  is  enough,  or  more  than  enough  I  hear  some  one  say. 


Discussion. 

Mr.  P.  S.  Gibson — I  suppose,  with  regard  to  the  San  Francisco 
earthquake,  it  might  be  in  place  to  remark  that  a  great  many  people 
consider  it  from  a  theological  standpoint.  It  was  supposed  that 
San  Francisco  was  a  very  wicked  city,  and  was  visited  with  the 
earthquake  as  a  judgment.  I  am  not  surprised  with  the  views 
expressed  with  regard  to  this,  because  we  have  an  astronomer  who 
says  that  our  earth,  instead  of  going  around  the  sun,  as  we  generally 
suppose,  floats  a  certain  distance  away  from  the  sun  and  revolves 
but  never  gets  round  the  sun ;  but  as  I  said  before,  I  would  rather 
be  inclined  to  take  the  San  Francisco  earthquake  up  as  a  theological 
question.    It  is  an  easy  way  of  getting  out  of  it.  (Laughter). 

I  heard  a  theory  of  this  kind  one  time ;  it  was  promulgated  by 
a  gentleman  who  thought  the  earth  was  made  in  such  a  way  that 
the  water  cannot  escape,  because  if  it  goes  down  it  is  heated  and 
comes  up  in  steam,  and  if  it  goes  up  it  is  frozen  and  comes  down 
in  hail. 

Mr.  Sewell — The  generally  accepted  theory  is,  it  was  more  or 
less  a  matter  of  steam.  We  know  well  enough  that  our  volcanoes 
are  often  situated  near  the  seashore,  where  they  can  imbibe  moisture 
through  the  fissures  of  the  earth,  and  in  that  case  the  water  per- 
colates through  the  fissures  into  the  heated  mass  down  below  and 
forms  steam,  and  by  and  by  it  brings  about  an  explosion.  Now  it 
is  generally  known  that  before  volcanic  eruptions  earthquakes  fre- 
quently take  place.  That  is  one  class.  But  then  there  are  a  number 
of  others,  like  the  San  Francisco  earthquake,  which  cannot  be 
accounted  for  in  that  way.  Those  must  necessarily  be  from  the 
faulting  of  the  rock.  Where  you  have  a  rock  of  a  soft  nature  close 
to  one  of  a  hard  nature,  a  fault  or  slip  takes  place,  and  that  is 
generally  supposed  to  have  caused  the  great  San  Francisco  earth- 
quake. 
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DRAINAGE  AND  THE  DRAINAGE  ACTS. 

BY  C.  A.  JONES,  PETROLIA,  ONT. 

Mr.  President  and  Gentlemen, — In  a  moment  of  weakness  or 
absent-mindedness,  I  really  cannot  tell  which,  I  complied  with  the 
request  of  our  worthy  Secretary,  that  I  should  write  a  paper  on 
Drainage  and  the  Drainage  Acts,  but  when  I  afterwards  began  to 
deliberate  in  a  quiet,  pensive  mood,  upon  the  subject,  I  thought  how 
foolish  I  had  been,  for  I  could  think  of  little  or  nothing  except  what 
had  been  pretty  thoroughly  threshed  out  at  previous  meetings, 
which  left  me  in  rather  an  awkward  predicament.  However,  I  shall 
endeavor  to  bring  before  your  notice  a  few  points  which  may  be 
of  interest  to  some  of  the  members  who  are  actively  engaged  in 
drainage  work. 

A  case  which  for  the  first  time  during  my  practice  occurred 
last  year,  was  one  in  which  the  parties  owning  land  on  the  north 
side  of  a  blind  line  petitioned  for  a  drain  to  run  along  the  south- 
erly side  of  said  blind  line,  not  for  the  drainage  of  their  own  lands, 
but  to  cut  off  the  water  flowing  on  to  them  from  the  lands  on  the 
other,  or  south  side  of  the  blind  line,  which  were  not  included  in 
the  area  described  in  the  petition.  The  lands  on  both  sides  were, 
of  course,  assessed  for  the  cost,  and  the  parties  on  the  south  side 
from  whose  lands  the  water  flowed,  appealed  to  the  Drainage 
Referee,  and  I  was  called  on  in  the  interests  of  the  respondents. 
His  Honor  held  that  the  parties  petitioning  had  the  right  to  do 
so,  even  though  they  admitted  in  court  that  the  work  was  a  cut- 
off for  them  and  not  for  drainage,  as  they  drained  their  lands 
into  another  drain  which  ran  through  the  opposite  end  of  their 
farms. 

Another  point  which  has  come  to  my  notice  recently  is  this: 
Has  a  single  individual  the  right  to  petition  for  a  drain  under 
Sec.  3  of  the  Municipal  Drainage  Act  by  including  his  own  farm 
or  contradiction  constitute  a  majority?  I  have  not  as  yet  had  a 
only,  in  the  area  to  be  drained,  by  which  he  would  without  doubt 
or  contradiction  constitute  a  majority?  I  have  not  as  yet  had  a 
case  such  as  this  come  before  me,  but  I  have  heard  of  one  being 
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successfully  carried  through.  I  believe  it  was  not  contested  in 
any  court  to  test  its  validity,  and  I  should  be  pleased  to  hear  from 
any  of  the  members  if  they  have  had  any  experience  in  a  case  of 
this  kind,  or  if  they  know  of  a  decision  in  any  court  on  this  point. 

If  I  may  be  permitted,  I  would  suggest  a  few  amendments 
to  the  Drainage  Acts,  as  follows: 

Sec.  85  of  the  Municipal  Drainage  Act,  I  think,  should  be 
repealed.  This  section  refers  to  an  agreement  being  entered  into 
between  the  Municipal  Council  and  the  railway  for  the  construc- 
tion of  drainage  work  on  or  across  the  property  of  the  railway 
company,  and  the  consent  in  writing  to  said  agreement  by  the 
majority  of  the  owners  interested  in  the  said  drainage  work;  but 
Sees.  250  and  251,  Cap.  37,  of  the  Revised  Statutes  of  Canada, 
1906,  does  away  entirely  with  the  necessity  of  this,  and  places 
the  railway  company  on  the  same  footing  as  any  other  land  owner, 
excepting  that  it  gives  the  company  the  privilege  of  doing  that 
portion  of  the  work  which  lies  on  their  right  of  way,  and  also 
the  right  to  appeal  to  the  Board  of  Railway  Commissioners  if  they 
are  not  satisfied  with  the  proposed  work.  The  same  may  be  sai  1 
of  Sub-Sees.  1  and  2  of  Sec.  21  of  the  Ditches  and  Watercourses 
Act,  which  reads  nearly  the  same  as  Sec.  85  of  the  Municipal 
Drainage  Act,  and  Sub-Sec.  3  of  said  Sec.  21,  which  refers  to  the 
$1,000  limit  of  cost  of  work,  could  be  slightly  amended  in  its  word- 
ing so  as  to  read  properly  with  Sub-Sees.  1  and  2  omitted. 

Should  the  above  amendment  to  the  Ditches  and  Watercourses 
Act  be  made,  then  Sub-Sec.  2a  of  Sec.  16  would,  I  think,  be  un- 
necessary. It  reads  as  follows :  ' '  The  period  prescribed  for  the 
engineer  to  make  his  award  shall  be  exclusive  of  the  time  required 
to  obtain  the  approval  of  the  works  or  the  specifications  or  plans 
thereof  by  the  Board  of  Railway  Commissioners  for  Canada  where 
such  approval  is  necessary." 

Again,  Sub-Sec.  2  of  Sec.  66  of  the  Municipal  Drainage  Act. 
which  reads  as  follows:  "Where  in  any  such  case  lands  and  roads 
in  another  municipality  are  assessed  for  the  drainage  work,  the 
Council  of  the  initiating  municipality  shall  procure  an  engineer 
or  surveyor  to  make  an  examination  of  the  work  and  to  report 
upon  it  with  an  estimate  of  the  cost  of  completion  for  which  suffi- 
cient funds  have  not  been  provided  under  the  original  by-law, 
and  shall  serve  the  heads  of  the  other  municipalities  as  in  the  case 
of  the  original  report,  plans,  specifications,  assessments  and  esti- 
mates; and  the  Council  of  any  municipality  so  served  shall  have 
the  same  right  of  appeal  to  the  referee  a.s  to  the  improper  expendi- 
ture or  illegal  or  other  application  of  the  drainage  money  already 
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raised,  and  shall  be  subject  to  the  same  duty  as  to  raising  and 
paying  over  its  share  of  the  money  to  be  raised,  as,  in  the  case  of 
the  original  by-law,  is  provided  by  sections  62  and  63,"  is  scarcely 
workable,  as  an  engineer  coming  on  the  work  at  this  stage  finds  it 
difficult  to  give  an  exact  estimate  of  what  it  will  cost  to  complete 
the  work.  If  the  contract  is  let  by  the  rod,  then  the  council  or 
commissioner  on  the  work  will  know  exactly  what  it  is  going  to 
cost  to  do  the  work,  and  if  it  is  by  the  cubic  yard,  then  the  engin- 
eer coming  on  in  the  middle  of  the  work  has  little  or  no  better 
means  of  giving  the  exact  estimate  than  the  engineer  who  laid  out 
the  work  in  the  first  place.  Again,  how  does  the  engineer  know 
what  has  been  expended  either  for  actual  work  or  for  incidental 
expenses  such  as  solicitor's  fees,  erpenses,  say,  for  Court  of  Revi- 
sion, appeal  to  County  Judge  or  Drainage  Referee,  or  what  bridge 
allowances  may  or  may  not  have  been  paid,  which  would  all  be 
included  in  the  total  estimate  of  cost  to  complete  the  drain. 

Would  not  this  section  be  better  amended  somewhat  after  the 
following  manner  (3rd  line)  :  shall  immediately  after  the  com- 
pletion of  the  work  procure  a  statement  or  report  of  the  total  actual 
cost  of  the  work,  certified  to  by  the  treasurer  of  the  municipality 
and  the  engineer  or  commissioner  in  charge  of  the  work,  and  if 
sufficient  funds  have  not  already  been  provided  for  under  the 
original  by-law,  the  Council  of  the  initiating  municipality  shall 
serve  upon  the  heads  of  the  other  municipality  or  municipalities 
as  in  the  case  of  the  original  report,  a  copy  of  the  said  statement 
or  report,  showing  the  amount  advanced  out  of  the  general  funds 
•of  the  initiating  municipality  for  the  completion  of  the  drainage 
work,  with  a  demand  for  their  pro  rata  share  of  same,  and  the 
Council  of  any  municipality  so  served  shall  have  the  same  right  of 
appeal,  etc.,  etc. 


Discussion. 

Mr.  Bolton — I  think  you  all  would  agree  with  me  that  there  are 
a  good  many  things  in  the  Ditches  and  Watercourses  Act  that  could 
be  made  a  great  deal  plainer,  and  also  as  far  as  the  Drainage  Act 
is  concerned.  There  is  one  point  in  Mr.  Code's  report  about  the 
County  Judge  going  on  the  land.  I  know  I  have  had  considerable 
experience  myself  in  that  way,  and  I  have  found  it  is  a  very  hard 
matter  to  get  a  judge  to  understand  conditions;  as  a  rule  he  is 
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going  along  and  walking  over  the  land,  and  if  it  is  a  particularly 
fine  or  a  wet  day,  he  is  paying  more  attention  to  the  weather 
than  the  conditions  on  the  ground.  You  cannot  get  a  judge  to 
get  into  his  head  the  conditions  on  the  ground;  and  I  think  if  a 
referee  were  appointed,  a  man  of  experience  in  law,  and  a  man 
who  has  some  knowledge  of  engineering  and  surveying  also,  it- 
would  be  a  much  better  thing.  I  think  in  both  of  these  papers 
there  are  some  very  good  suggestions. 

Mr.  Code — The  point  taken  by  Mr.  Bolton  is  simply  in  line 
with  what  I  have  always  thought.  It  is  very  hard  to  get  a  judge 
to  go  out  and  take  a  look  at  things.  We  have  to  give  judges  all 
the  credit  due  them,  they  are  legal  lights,  but  their  engineering 
knowledge  is  necessarily  restricted,  and  the  main  trouble  I  find  is 
that  legal  gentlemen  never  see  mathematical  proportions.  If  we 
could  only  get  them  to  see  things  in  mathematical  proportions  it 
wouldn't  be  so  bad.  But,  the  present  referee  lately  has  taken  a 
good  step  when  he  starts  to  make  an  examination  in  every  case 
that  comes  before  him.  The  trouble  is  that  then  we  see  each  of 
the  two  sides,  the  barrister  and  somebody  else  will  provide  him  a 
rig  and  take  him  out  and  show  him  the  place.  However,  he  gets 
around  that  in  very  good  order.  In  Mr.  Jones'' paper  he  men- 
tions giving  notice  to  other  townships  than  the  initiating  town- 
ship. I  think  we  could  get  around  a  good  deal  of  that  by  placing 
our  estimates  high  enough,  and  giving  them  the  rebate,  instead 
of  asking  them  to  put  up  more.  Although  the  point  is  well  taken, 
I  find  it  the  case  that  an  estimate  is  not  nearly  high  enough  often. 

I  don't  think  there  is  anything  I  can  add,  except  I  always  try 
to  discourage  any  work  under  the  Ditches  and  Watercourses  Act. 
In  the  eight  or  nine  townships  I  act  as  engineer  for  I  suppose  there 
are  not  more  than  three  or  four  awards  to  make  under  the  Ditches 
and  Watercourses  Act.  I  have  tried  to  educate  them  in  that 
matter,  and  it  is  working  well. 

Mr.  Newman — As  to  the  appointing  of  a  surveyor  and  two 
assistants  to  him,  it  seems  to  me  that  the  whole  nature  of  the 
Ditches  and  Watercourses  Act  is  for  small  and  unimportant  drains 
that  the  cost  in  every  case  should  be  reduced  to  a  minimum,  and 
for  that  reason,  principally,  among  others,  I  don't  see  the  value 
of  two  assistants.  If  a  surveyor  goes  onto  the  ground  and  makes 
a  through  examination  of  it  himself  and  then  hears  the  evidence 
of  the  parties  interested,  I  don't  see  why  he  is  not  thoroughly 
capable  of  giving  a  fair  and  impartial  decision  on  it,  by  using  his 
own  judgment;  whereas,  if  there  were  two  others  he  would  be 
simply  the  presiding  officer.  I  really  don't  see  the  advantage  of 
it  from  a  monetary  standpoint  in  particular,  or  from  a  practical 
point  of  view. 
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Mr.  Ure — I  think  that  section  is  practically  a  dead  letter.  I 
notice,  in  my  experience,  I  have  never  had  a  case. 

Mr.  Newman — I  didn 't  mean  for  drainage  viewers,  but  speak- 
ing of  Mr.  Code's  recommendation  of  a  surveyor  and  two  assist- 
ants in  place  of  the  County  Judge. 

Mr.  Ure — I  thought  you  were  referring  to  that  section  where 
two  viewers  were  appointed.  I  don't  know  of  a  case  where  that 
has  been  carried  out.  It  has  never  been  carried  out  in  any  of  the 
townships  for  which  I  act. 

Mr.  Newman — That  is  wholly  optional,  at  all  events. 

1  Mr.  Ure — As  far  as  leaving  the  matter  in  dispute  to  the 
County  Judge,  I  have  never  had  any  trouble  in  that  line.  I  have 
a  great  many  cases  under  the  Ditches  and  Watercourses  Act,  but 
I  have  very  few  appeals,  probably  not  one  in  five'  years,  on  the 
average,  and  in  such  cases  the  judge  has  always  viewed  the 
ground,  and  he  has  refused  to  accept  the  evidence  of  the  inter- 
ested farmers  as  against  the  disinterested  engineer.  He  has  told 
them  plainly  if  they  wished  to  succeed  they  must  employ  another 
engineer  to  go  over  the  ground  and  show  him  plainly  that  the 
award  was  wrong,  or  else  he  refuses  to  make  any  changes.  I 
don't  know  that  there  is  enough  work  or  enough  appeals  under 
the  Ditches  and  Watercourses  Act  to  make  it  worth  while  to 
appoint  a  referee ;  I  doubt  very  much  if  there  is.  There  are  some 
amendments  proposed  there  which  I  think  it  ought  to  be  some- 
one 's  duty  to  look  after.  The  Statutes  are  being  revised.  Section 
85  is  a  dead  letter  and  might  as  well  be  wiped  out.  Possibly  it 
will  be.  In  the  revision  of  the  Statutes  the  men  take  cogniz- 
ance of  the  Dominion  Act  under  which  railway  companies  are 
now  dealt  with.  There  are  some  amendments  to  the  Ditches  and 
Watercourses  Act,  I  believe,  being  proposed  at  the  present  session. 
I  rode  down  on  the  train  with  a  member  from  South  Oxford,  who 
proposed  to  wipe  out  this  distinction.  There  are  some  sections 
of  the  Act  that  apply  to  Counties  east  of  Frontenac  and  do  not 
apply  to  Counties  west  of  Frontenac.  He  asked  me  why  that 
distinction  was  made.  I  couldn't  tell  him,  unless  I  thought  prob- 
ably some  member  down  east  of  Frontenac  had  a  particular  case 
he  wanted  to  cover.  He  was  proposing  to  wipe  out  that  distinc- 
tion. One  of  the  sections  dealt  with  the  rods — they  have  90  rods 
east — and  he  asked  me  if  I  thought  a  greater  limit  should  not  be 
placed  also  in  the  west.  I  think  a  great  amount  of  justice  would 
be  done  if  the  limit  were  placed  at  probably  150  rods.  We,  of 
course,  take  conditions  as  we  have  them  and  make  the  best  of 
them;  still,  the  law  could  be  improved.  I  think  the  Ditches  and 
Watercourses  Act  is  being  used  less  than  it  was,  and  will  be 
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used  much  less  in  the  future,  because  under  the  amendments  passed 
about  two  years  ago  to  the  Municipal  Act,  one  or  two  petitioners 
can  put  through  almost  any  drainage  scheme  they  wish,  until  the 
courts  decide  or  give  a  ruling  upon  the  meaning  of  that  amend- 
ment. At  the  present  time  I  know,  I  myself,  and  other  engineers, 
are  putting  through  numerous  schemes  this  year  that  could  not 
have  gone  through  at  all  before  that  amendment  was  made.  None 
of  them  have  been  contested,  so  that  we  cannot  tell  how  the 
courts  will  rule;  that  is  with  reference  to  limiting  the  area  de- 
scribed in  the  petition  to  one  or  two  or  three  lots  and  getting 
the  majority  of  those  to  sign  the  petition.  It  has  gone  through 
all  right  so  far.  I  don't  know  how  it  may  fare  when  it  gets  into 
court. 
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[This  Association  is  not  responsible,  as  a  body,  for  the  opinions 
expressed  in  its  Papers  by  Authors.] 

THE  PEACE  RIVER  DISTRICT. 

BY   H.   W.    SELBY,   O.L.S.,    TORONTO,  ONT. 

Although  this  subject  is  not  essentially  one  to  interest  the 
Ontario  Land  Surveyors,  in  view  of  the  fact  that  we  have  a  north 
country  as  interesting,  if  not  more  so,  than  the  subject  of  this 
paper,  still  I  thought  a  few  remarks  relating  to  that  distant  portion 
of  Canada  might  broaden  our  ideas  and  make  them  less  parochial 
in  their  limitations. 

The  Peace  River  District  is  that  portion  of  Canada  which  lies 
nearly  in  the  centre  of  the  territory  granted  to  the  Hudson's  Bay 
Company  by  Charles  the  Second  in  the  year  1670,  and  purchased 
by  the  Dominion  Government  from  the  company  in  1869.  Up 
to  that  date  settlement  had  been  discouraged;  only  the  officials 
of  the  trading  companies  and  a  few  intrepid  explorers  had  ever 
ventured  within  its  borders.  Little  had  been  known  to  the  outside 
world  of  the  great  possibilities  of  this  enormously  rich  area  of 
land,  until  the  past  few  years  or  upon  the  advent  of  the  railways 
into  the  prairie  portions  of  the  country.  Now  the  last  West  is 
being  invaded,  and  after  that,  where  next?  According  to  the  state- 
ment of  the  naturalist,  Ernest  Thompson  Seton,  who  has  lately 
returned  from  a  trip  into  the  so-called  "Barren  Lands,"  or,  as  it 
is  termed  by  another  writer,  "The  Top  Country"  of  the  continent, 
there  is  a  whole  Province  of  good  arable  land  northwest  of  Hud- 
son's Bay  awaiting  the  coming  of  the  adventurous  spirits,  where 
the  conditions  are  such  as  to  lead  to  the  conclusion  that  what  has 
been  done  in  Manitoba  and  Ontario  even  can  be  done  up  there. 
In  the  words  of  a  writer  in  the  Technical  World  Magazine,  "The 
Barrens  of  the  North"  is  what  they  "used  to  call  this  whole  Top 
Country;"  but  Nature  never  did  such  bad  balancing  as  to  weigh 
down  a  continent,  whose  "lower  regions  are  inestimably  rich,  with 
a  worthless  top,  and  to  the  north  end  of  the  American  Continent  it 
gave  a  full  share  of  attractiveness  and  riches.  They  are  a  bit 
hard  to  get  at,  it  is  true,  but  Nature's  idea  in  cacheing  them  thus 
far  away  probably  was  merely  to  keep  them  in  reserve  until  men 
needed  them  enough  to  go  after  them." 

Any  further  digression  from  my  subject  must  be  left  for  some 
future  time.   Now  I  will  take  you  through  the  Peace  River  District 
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only.  First,  let  me  ask  you  how  many  realize  how  far  one  has  to 
travel  to  reach  Edmonton,  the  rising  city  of  the  West,  but  si  ill 
only  the  gateway  to  the  great  country  beyond?  Do  you  know  that 
in  travelling  by  express  train  from  Montreal  to  Edmonton  within 
a  few  hours  of  as  much  time  is  occupied  as  it  takes  a  C.  P.  R. 
steamer  to  cross  the  Atlantic  Ocean?  Do  you  still  further  realize 
that  by  travelling  as  far  as  from  Montreal  to  Toronto,  in  a  north- 
westerly direction  from  Edmonton,  a  settlement  of  about  one 
thousand  people  are  found  living  comfortably  and  growing  all  the 
grain  and  vegetables  required  for  the  use  of  the  community,  and 
raising  more  cattle  and  horses  than  are  required  for  the  various 
purposes  of  that  number  of  people,  and  that  means  many  more 
than  would  be  found  among  the  same  number  of  people  here? 
Then  continue  northerly  another  three  hundred  miles,  you  pass 
through  a  settlement  on  the  Peace  River  of  over  two  hundred 
people  living  upon  good  farms,  growing  everything  needed  by 
man  and  beast,  and  down  the  Peace  River  to  another  settlement 
of  over  two  hundred,  where  there  are  farmers  growing  from  75 
to  300  acres  of  wheat  annually,  which  is  ground  in  an  up-to-date 
roller  process  flour  mill  and  then  shipped  still  down  the  Peace 
and  Mackenzie  Rivers,  on  electric  lighted  steamers,  and  distributed  . 
among  people  living  nearly  as  far  from  Edmonton  as  the  people 
of  Halifax  from  London,  England.  Why.  gentlemen,  it  is  hard 
to  realize  anything  about  it  without  actually  travelling  the  coun- 
try over.  Those  who  have  never  been  west  of  Sudbury  will  find 
it  difficult  to  appreciate  how  far  one  can  travel  in  Ontario  before 
seeing  the  first  glimpses  of  western  life.  After  one  has  become 
fully  conscious  of  what  that  means,  it  will  then  be  possible  to 
have  a  conception  of  what  travelling  over  three  times  that  distance 
means,  and  still  to  be  in  Canada,  and  not  only  in  Canada,  but  in  a 
good  land,  not,  as  depicted  by  Kipling  as  "Our  Lady  of  the 
Snows,"  but  in  a  land  where  agriculture  in  all  its  branches  can 
be  followed;  where  fruits  and  floAvers  in  all  their  lusciousness, 
beauty  and  perfume  are  found,  and  where  the  horse  (the  pride 
of  our  eastern  fellow-citizens,  that  is  housed,  petted  and  blanketed) 
out  there  roams  at  large,  feeding  on  the  luxuriant  grasses  all  the 
year  round,  with  the  flimsiest  of  shelters  provided  in  case  a  severe 
storm  should  render  it  necessary  to  feed  him  with  hay  for  a  short 
time.  Railroads  have  shortened  the  distance  from  one  place  to 
another  so  much  we  lose  the  feeling  of  vastness  truly  applicable  to 
the  extent  and  beauty  of  our  great  and  prosperous  Dominion. 

We  will  now  begin  our  journey  to  the  Peace  River  country 
from  Edmonton,  a  city  which  in  1903  had  a  population  of  less 
than  2.000,  and  which  by  the  latest  census  claimed  19.000  dwellers 
therein  surrounded  by  a  fertile  plain,  every  section  having  one  or 
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more  occupants,  for  from  50  to  75  miles  in  almost  any  direction, 
growing  everything  required  for  their  food  except  some  kinds  of 
fruits,  with  unlimited  supplies  of  coal  underlying  the  whole  dis- 
trict, and  with  lumber  and  other  building  material  of  easy  access. 

From  this  city  of  great  promise  we  travel  over  a  fairly  good 
wagon  road  northerly  96  miles  to  Athabasca  Landing.  Some  of 
this  country  is  not  surveyed  nor  settled,  but  at  intervals  good 
shelter  for  man  and  beast  is  found  at  reasonable  prices,  with  hay 
and  oats  for  the  horses  and  meals  for  small  parties  at  35c  per 
meal.  At  Athabasca  Landing  a  message  can  be  sent  by  wire  to 
your  partners,  wife  or  sweetheart.  This  village  is  organized,  has 
police  protection,  and  nearly  all  the  annoyances  of  civilization 
except  the  sound  of  the  steam  whistle  on  the  railway  engine.  This 
is  expected  soon.  It  is  beautifully  situated  on  the  bank  of  the 
Athabasca  River,  from  which  the  general  level  of  the  country  rises 
in  plateaus  about  500  feet.  Down  the  river  a  great  deal  of  the 
merchandise  for  the  north  is  sent  by  steamer  and  large  flotillas  of 
barges,  the  loading  and  departure  of  which  in  the  summer  months 
gives  the  village  a  verv  busy  appearance.  Quite  a  number  of  farm- 
ers have  settled  within  easy  distance,  and  most  of  the  oats  required 
by  freighters  and  others  is  grown  by  them.  From  this  place,  going 
by  steamer  up  the  river  75  miles,  we  reach  the  Lesser  Slave  River, 
then  up  20  miles  of  rapids  by  York  boat  and  100  miles  by  steamer 
across  Lesser  Slave  Lake.  If  driving,  there  are  wagon  roads  on 
the  north  and  south  shores  of  the  River  to  Lesser  Slave  River, 
then  by  a  good  road  to  Lesser  Slave  Lake :  thence  around  the  lake, 
following  the  beach,  to  the  village  at  the  west  end  of  the  lake.  This 
village  is  at  present  the  objective  point  for  all  people  coming  into 
the  Peae-e  River  country.  Here  one  can  rest  awhile,  to  make  nec^-- 
sary  repairs,  replenish  the  larder,  go  to  church,  or  do  anything 
you  may  require  to  do.  besides  acquiring  information  as  to  the 
country  beyond.  Here  are  found  the  Roman  Catholic  and  the 
Enoiish  Church  Missions  to  the  Indians ;  both  with  good  buildings 
and  churches,  stores,  sawmill  and  flour  mill.  Both  have  farms  and 
cultivate  enough  land  to  raise  wheat  and  oats  for  their  own  use, 
and  cattle  for  milk,  butter  and  beef.  Opposite  the  village  are 
large  meadows,  where  thousands  of  tons  of  hay  are  put  up,  and 
where  hundreds  of  horses  and  cattle#  pasture,  many  of  them 
all  the  year  round.  Here  on  the  first  of  July,  and  sometimes 
for  two  or  three  days  after,  hundreds  gather  to  celebrate  our  na- 
tional holiday,  coming  from  all  over  the  country  to  join  in  the 
sports  and  visit  their  friends.  These  sports  consist  of  horse  races 
of  all  kinds  and  for  various  distances ;  riding  contests  for  men  and 
women  ;  running  races  for  all  classes,  male  and  female ;  jumping, 
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high,  flat  and  vaulting;  trick  races  of  various  kinds,  such  as  "100 
yards  dash  and  come  in  with  your  pipe  lighted,"  100  yards  race 
carrying  a  man  and  returning,  having  changed  places ;  obstacle  race, 
over  and  under  all  sorts  of  hurdles,  bars,  wagons,  nets,  etc.  The 
cowboy  race  is  generally  well  contested,  and  a  race  for  half  a  mile, 
removing  the  saddle  while  running,  is  keenly  enjoyed.  These  cele- 
brations are  held  generally  on  a  flat  some  three  miles  from  the  vil- 
lage, where  each  family  erects  its  habitation  (a  tent  or  tepee),  bring- 
ing supplies  and  blankets  for  the  holiday.  Large  tents  are  put 
up  for  restaurants,  where  those  not  provided  with  food  can  get 
their  meals  and  where  ice  cream  of  the  most  delicate  flavor  is  sold 
to  the  unsophisticated,  and  fruit,  candies  and  nuts  for  the  young 
people  who  desire  nothing  better  than  getting  rid  of  their  money. 
Some  of  the  horses  are  tethered  out  and  many  roam  at  large. 
Gambling  and  betting  on  the  several  events  is  indulged  in  to  an 
unlimited  extent,  at  least  to  the  extent  of  their  pile,  and  when  that 
is  gone  to  the  extent  of  all  they  can  borrow.  Music  and  dancing 
engage  the  attention  of  the  young  men  and  women  from  nightfall 
to  early  morning,  and  dresses  white  in  the  evening  look  very  much 
soiled  by  morning.  This  celebration  has  become  an  institution 
of  the  country,  and  the  busy  and  picturesque  canvas  town  given 
over  for  two  or  three  days  to  sport  is  visited  by  the  stranger  with 
almost  as  much  interest  as  one  visits  the  Mardi  Gras  in  the  south 
or  the  National  Exhibition,  with  its  attendant  attractions.  One 
naturally  wants  to  know  why  so  much  is  said  to  entice  people  to 
this  far-off  land.  Is  it  a  purely  agricultural  country?  Or  are 
there  fortunes  awaiting  those  who  want  to  invest  in  timber;  or  is 
the  possibility  of  finding  rich  deposits  of  minerals  the  attraction? 
No,  I  think  not.  It  is  the  natural  "Lure  of  the  Labrador"  feel- 
ing; the  desire  of  so  many  of  our  restless  fellowmen  to  see  the 
West.  They  have  heard  of  others  who  have  gone  west  and  made 
money.  "I  will  go  and  see  the  West,"  they  say,  attracted  by  the 
language  of  some  of  the  many  articles  written  upon  the  subject. 
I  will  quote  a  few  extracts  from  a  widely  circulated  paper,  the 
highly  colored  language  of  which,  like  the  enticing  literature  of 
a  systematically  advertised  patent  medicine  company,  acts  with  im- 
pelling force  and  results  in  probably  the  same  proportion  of  suc- 
cess and  disappointment. 

"Coal,  oil  and  gas  are  the  three  wonder  riches  of  the  north. 
Timber  and  fur.  iron  ore,  and  even  gold,  one  would  expect  to  find 
as  typical  northern  resources.  The  whole  north  land  above  the 
present  line  of  rail  is  a  region  of  mineral  wealth  which  in  its 
nearer  limits  takes  the  form  of  the  largest  gas  and  oil  reserves  in 
the  world,  and  farther  north  of  coal  beds  no  one  knows  how  large. 
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Where  Nature  has  been  so  lavish  as  to  keep  burning  up  and  still 
have  plenty  left,  it  may  be  taken  that  she  is  filled  and  soaked 
with  combustibles — solid,  liquid  and  gaseous — and  there  is  every 
evidence  of  great  subterranean  lakes  of  petroleum.    There  is  hema- 
tite iron  ore;  gypsum  near  the  mouth  of  the  Peace  River;  stone 
suitable  for  building;  clay  that  will  make  brick,  and  sand  which 
can  be  turned  into  glass.    There  is  gold  in  the  sandbars  on  the 
Peace  River  in  such  quantities  that  miners  have  been  panning 
out  from  ten  to  fifteen  dollars  per  day,  but  the  greatest  of  the 
north  land  surprises  are  those  of  the  farm  land.    Instead  of  the 
vast  stretches  of  empty  barrenness  with  which  the  north  has  been 
synonymous,  there  are  tracts  of  rich  prairie  identical  in  character 
and  possibilities  with  those  to  the  south.    The  Peace  River  country 
is  claimed  to  be  one  of  the  most  fertile  districts  in  the  West,  and 
in  every  way  fitted  for  agricultural  settlement.    It  is  a  country 
of  rolling,  flower-strewn  prairie,  where  wheat  grows  30  bushels  to 
the  acre  and  oats  100.    Fort  Vermillion,  700  miles  straight  north 
of  Edmonton,  is  the  farthest   north   agricultural  settlement  in 
America,  and  there  a  crop  of  20,000  bushels  of  wheat  from  some- 
thing less  than  1.000  acres  was  one  man's  record  last  year.  At 
Fort  Providence,  in  latitude  61.25.  the  middle  of  July  in  a  normal 
year  finds  potatoes  in  flower,  peas  fit  to  use,  strawberries  ripe  and 
gone,  and  nearly  every  variety  of  garden  vegetables  and  fruits 
in  healthy  growth;  and  Fort  Good  Hope,  ten  miles  south  of  the 
Arctic  circle,  produces  potatoes  any  farmer  in  Aristook  County 
would  be  proud  of,  and  while  this  comes  of  tillage,  the  northern 
soil  of  its  own  natural  richness  grows  aspen,  poplar,  birch,  all 
along  the  Mackenzie  River  to  its  Delta,  and  spruce  almost  to  the 
Arctic  Ocean.    Both  timber  and  wheat  are  milled  at  Fort  Vermil- 
lion, where  a  well  equipped  roller  process  flour  mill  grinds  the 
grain  grown  in  the  district,  and  a  sawmill  produces  lumber  from 
native-grown  spruce  and  tamarac." 

While  every  word  of  this  is  to  a  certain  extent  true,  still  to 
the  ordinary  person  who  takes  such  things  to  be  simply  as  stated, 
after  he  has  gone,  seen  and  discovered  the  truth,  is  very  likely 
to  be  always  a  disappointed  man.  Now  this  is  unfortunate,  be- 
cause the  Peace  River  District,  and  hundreds  of  miles  on  either 
side  of  it,  will  be  the  home  of  many  thousands  of  happy  and  con- 
tented farmers  in  the  future,  and  many  towns  not  thought  of  yet 
will  spring  up  as  centres  of  mining  districts.  Railroads  will  soon 
be  built  into  the  north,  but  it  will  be  mainly  through  a  bush  coun- 
try. The  prairies  spoken  of  so  attractively  in  the  article  quoted 
from  are  narrow  strips,  a  few  miles  in  length,  generally  along  the 
bank  of  a  river  or  lake.    The  timber  areas,  that  is  to  say,  those 
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suitable  for  timber  berths,  are  almost  unknown,  but  small  belts  of 
spruce  are  found  scattered  all  over  the  district  north  and  west  of 
Edmonton,  from  which  sufficient  for  the  needs  of  the  settler  may 
be  cut.  No  large  areas  of  poplar  over  18  in.  are  found,  but  scat- 
tered nearly  all  over  the  district  bluffs  of  large  poplar,  white  and 
black,  and  cottonwood,  have  been  seen,  but  generally  on  the  land 
suitable  for  agricultural  purposes  the  timber  is  small  poplar  and 
willow.  Large  tracts  of  the  country  consist  of  rough  hills,  with 
the  attendant  coulees  deep  cut  by  the  spring  freshets,  and  many 
muskegs  occupy  thousands  of  acres.  Of  course  much  of  this  coun- 
try might  be  utilized,  but  it  is  a  question  for  serious  consideration 
whether  the  authorities  should  not  reserve  these  from  settlement 
or  occupation  or  even  drainage.  A  large  area  of  land  is  lost  for 
settlement  along  the  shores  of  nearly  all  the  large  rivers  and  the 
smaller  streams  which  empty  into  them,  from  the  fact  that  these 
streams  have  cut  a  channel  from  500  to  1.000  feet  deep  through 
the  country,  and  by  a  succession  of  landslides,  in  some  cases  as 
far  back  from  the  river  as  a  mile  and  more,  has  left  the  country 
too  rough  to  cultivate.  Small  flats  have  been  formed  here  and 
there  along  these  large  rivers,  which  when  settled  upon  invariably 
produce  the  best  of  grain,  etc.  Frost  never  affects  these  flats, 
since  a  fog  or  mist  always  occurs  after  a  frosty  night,  which  pro- 
tects the  growing  crops  from  the  first  rays  of  the  sun  and  until  9 
or  10  o'clock.  The  climatic  conditions  have  been  a  great  surprise 
to  the  public  generally.  The  observations  as  to  temperature  have 
shown  that  the  Isothermal  line  of  57.30  in  the  three  summer 
months  extends  northwesterly  from  Lake  Manitoba  to  Lake  Atha- 
basca, and  thence  westerly  and  southerly  along  the  foot  of  the 
Rocky  Mountains.  This  line  includes  an  area  of  land  greater  in 
extent  than  this  great  Province  of  Ontario,  in  which  the  climate  is 
suitable  for  successful  agriculture.  This  is  largely  owing  to  the 
low  altitude  of  the  country  and  the  length  of  the  day,  which  is 
nearly  20  hours  in  summer.  The  Peace  River  District  lies  well 
within  this  area  of  successful  agricultural  possibilities,  and  that 
taken  together  with  the  long  day  of  sunshine  and  the  influence  of 
the  winds  from  the  Pacific,  with  rather  more  than  the  usual  rain- 
fall, constant  growth  is  the  result.  In  fact,  observations  have 
shown  that  wheat  has  matured  in  86  days  from  the  time  it  was 
sown. 

I  have  endeavored,  gentlemen,  to  give  you  a  mind  picture 
of  the  Peace  River  District.  This  has  been  done.  I  hope,  faith- 
fully ;  much  wealth  may  be  made  there ;  many  people  may  live 
there ;  large  areas  of  land  may  never  be  occupied.  Many  may  go 
there  and  not  realize  their  expectations,  which  may  be  said  of  all 
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portions  of  this  continent.  It  might  very  rightly  be  argued  that 
the  trend  of  emigration  would  be  better  directed  if  the  clay  belts 
of  Ontario  and  Quebec,  and  even  north  parts  of  New  Brunswick, 
were  first  occupied.  I  am  not  here  to  say  anything  on  these  points, 
for  or  against,  but  will  close  my  remarks  with  a  few  figures  com- 
piled by  the  Census  Bureau  relating  to  the  occupied  part  of  the 
Northwest,  which  may  be  as  applicable  to  the  unoccupied  country, 
which  is  probably  as  good  as  that  from  which  these  figures  are 
taken. 

Up  to  the  end  of  the  year  1907  eighty-five  million  acres  of  the 
Northwest  had  been  alienated  from  the  public  domain.  Out  of  this 
immense  area  five  million  only  were  under  wheat  crop  last  year. 
We  will  suppose  that  the  selection  of  this  eighty-five  million  acres 
did  not  include  any  great  areas  of  land  not  suitable  for  agricul- 
ture, but  to  be  safe  on  this  point  we  will  say  twenty  millions, 
or  nearly  25  per  cent.,  are  not  fit  for  that  purpose.  The  wheat 
crop  then  stands  in  the  ratio  of  1  to  13,  or  representing  about  sev- 
enty-five millions  of  bushels  of  wheat,  and  applying  the  same  ratio 
to  the  possibilities  of  the  Peace  River  District  and  the  country 
within  the  area  of  which  it  has  been  stated  successful  farming  or 
wheat  growing  can  be  carried  on — a  country  greater  than  that 
of  the  whole  of  Ontario,  and  the  figures  almost  paralyze  one — add 
to  these,  if  you  can,  the  mineral  wealth  of  that  large  tract  of 
country,  and  even  as  loyal  citizens  of  this  great  and  rich  Province, 
we  may  still,  without  treason  to  our  beloved  Ontario,  be  proud 
that  we  are  Canadians. 
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[This  Association  is  not  responsible,  as  a  body,  for  the  opinions 
expressed  in  its  Papers  by  Authors.] 

OUR  TIMBER  RESOURCES  AND  LOSSES  BY  FOREST 

FIRES. 

BY  J.  F.  WHITSON,  O.L.S.,  DEPARTMENT  OF  LANDS,  FORESTS  AND  MINES. 

What  has  become  of  our  original  forests?  What  use  have 
we  made  of  them,  and  what  steps  are  we  now  taking  to  preserve 
for  future  generations  their  supply  of  timber,  are  questions  which 
I  deem  worthy  of  consideration  by  this  Association.  As  our  future 
success  as  Land  Surveyors  is  in  a  great  measure  dependent  upon 
the  development  of  the  timber,  agricultural  and  mineral  resources 
of  Northern  Ontario,  we  must  not  lose  sight  of  the  fact  that  the 
preservation  and  judicious  management  of  our  forests  are  invalu- 
able factors  in  the  interests  of  colonization,  the  maintenance  of 
our  Provincial  revenue,  and  the  employment  of  labor.  It  is  more 
particularly,  however,  the  question  of  forest  protection  I  wish  to 
draw  the  attention  of  our  members  to  in  this  paper. 

Lumbering  began  in  Canada  over  two  hundred  years  ago  on 
the  St.  Lawrence.  Operations  reached  the  City  of  Ottawa  a  hun- 
dred years  later.  In  1806  the  first  raft  of  square  timber  floated 
away  from  the  mouth  of  the  Gattineau;  for  the  next  50  years 
operations  in  Ontario  were  confined  almost  exclusively  to  the  Ot- 
tawa River  and  its  tributaries,  and  the  Trent  waters  below  Peter- 
boro. 

Between  1800  and  1855  we  had  cut  out  the  finest  of  our  white 
pine  forests.  As  early  as  1840  operations  had  extended  almost 
to  the  head  waters  of  the  Madawaska  and  Bonnechere,  and  had 
reached  Lake  Traverse,  on  the  Petawawa,  as  early  as  1855,  and  in 
that  year  square  timber  was  made  on  the  Jocko,  at  the  foot  of 
Lake  Temiskaming.  In  1856  no  less  than  three  'and  one-half  mil- 
lion cubic  feet  of  board  timber  was  cut  on  the  Madawaska  and  15 
million  cubic  feet  above  the  City  of  Ottawa.  Lumbering  opera- 
tions were  also  active  on  the  Trent  waters  as  early  as  1840.  and 
had  reached  Indian  Point,  on  Balsam  Lake,  in  1855,  and  60  miles 
up  Burnt  River  and  far  into  the  interior  in  1860. 

Little  or  no  lumbering  had  been  done  in  Western  Canada 
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except  for  local  consumption,  until  1858,  when  the  first  raft  of 
square  timber  left  Big  Creek,  on  Lake  Erie,  for  Tonawanda. 
Square  timber  and  spars  were  shipped  from  the  vicinity  of  Barrie, 
Orillia  and  Angus,  near  the  Georgian  Bay  as  early  as  1864;  log- 
ging had  even  begun  on  the  north  shore  of  Lake  Huron,  on  the 
Spanish  as  early  as  1863,  and  a  few  local  mills  had  started  opera- 
tions before  that  time.  Little  had  been  cut  in  Muskoka,  Parry 
Sound,  Nipissing  or  Haliburton  District  until  after  1860.  From 
1860  to  1870  operations  were  pushed  north  through  Addington, 
Hastings,  Haliburton  and  Muskoka,  and  along  the  shores  of  the 
Georgian  Bay.  Between  1870  and  1885  operations  had  reached  the 
shores  of  Lake  Nipissing  from  the  east,  south  and  west,  and  were 
active  in  many  places  along  the  north  shore  of  Lake  Huron  from 
the  French  River  to  the  Soo,  extending  inland  for  a  distance  of 
40  miles. 

Between  1885  and  1907  operations  have  extended  into  all  the 
new  districts  and  have  in  many  instances  reached  the  head  waters 
of  the  streams  flowing  into  Lake  Huron  or  the  Ottawa  River,  have 
extended  as  far  west  as  Rainy  Lake  and  Lake  of  the  Woods ;  in 
fact,  lumbering  has  been  carried  on  wherever  a  pine  tree  is  to 
be  found,  and  I  verily  believe  that  if  reports  had  been  published 
years  ago  that  there  was  a  raft  of  square  timber  to  be  had  around 
the  North  Pole,  it  would  have  been  located  long  ago. 

Prior  to  1857  the  Province  was  divided  into  four  sections, 
according  to  the  character  of  the  pine: 

(1)  The  white  pine  country,  extending  from  the  City  of 
Ottawa  to  Pembroke,  having  a  length  of  about  100  miles  and  an 
extreme  width  of  40  miles,  covering  the  Counties  of  Carleton, 
Lanark  and  Renfrew. 

(2)  Beyond  that  the  red  pine  country,  extending  from  Pem- 
broke westerly  to  Lake  Nipissing,  a  distance  of  nearly  130  miles, 
having  an  extreme  width  of  50  miles. 

(3)  The  hardwood  country,  covering  the  territory  at  the  head 
waters  of  all  the  streams  flowing  into  the  Ottawa,  Lake  Nipissing 
and  the  Georgian  Bay,  or  what  is  now  included  in  our  Algonquin 
National  Park. 

(4)  The  rocky  and  isolated  region  on  the  shores  of  Lake  Hu- 
ron, which  was  then  practically  unknown. 

The  white  pine  country,  which  was  more  or  less  an  agricul- 
tural country,  has  been  all  cut  over  years  ago  or  destroyed  by  fire. 
The  same  remarks  will  almost  apply  to  the  red  pine  district.  The 
hardwood  country  has  nearly  all  been  square-timbered  over,  and 
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in  fact  logged  over,  although  there  is  still  a  few  billion  feet  of 
pine  still  standing.  The  country  to  the  east  of  Lake  Huron  and 
to  the  north  extending  inland  many  miles,  has  since  that  date 
been  partly  lumbered  over  or  partly  devastated  by  fire,  and  to-day 
the  greater  quantity  of  our  pine  timber  still  in  the  Crown  is  to 
the  north  of  Lake  Nipissing  and  west  of  Lake  Temiskaming,  and 
on  the  head  waters  of  the  streams  flowing  into  the  Georgian  Bay 
and  in  the  District  of  Rainy  River,  north  of  the  Minnesota  bound- 
ary. 

The  most  valuable  of  our  hardwood  timber  was  burnt  by  the 
early  settlers  when  clearing  off  their  land,  or  used  as  fuel,  and 
to-day  there  is  no  hardwood  forests  left  to  compare  in  area  or 
quality  like  the  original  forests  of  the  Indian  Peninsula,  the  Huron 
tract,  or  the  older  part  of  Ontario  bordering  on  Lakes  Erie  and 
Ontario,  as  hardwood  is  found  only  in  small  sections  north  and 
west  of  Lake  Huron;  neither  can  we  compare  our  present  pine 
forests  to  those  which  have  been  cut  or  burnt  over  in  the  last  50 
years. 

FOREST  FIRES. 

It  is  to  be  regretted  that  careless  operations  in  the  past  by 
lumbermen  have  done  much  to  lessen  the  supply  of  timber  in  this 
Province.  On  carefully  examining  the  reports  of  the  surveys  and 
explorations  made  prior  to  1855,  I  find  that  nearly  all  of  the 
Huron  and  Ottawa  territory,  including  the  Districts  of  Halibur- 
ton,  Muskoka  and  Parry  Sound,  the  Counties  of  Addington,  Hast- 
ings and  Renfrew,  were  practically  a  virgin  forest  of  mixed  tim- 
ber, pine  predominating,  with  only  parts  of  a  few  townships  burnt 
over.  Prior  to  1860  a  virgin  forest  covered  the  territory  on  the 
upper  branches  of  the  Trent  waters.  In  that  year,  however,  a  fire 
broke  out  on  the  Burnt  River,  in  the  Townships  of  Snowdon  and 
Glamorgan,  in  Haliburton,  caused  by  a  trapper's  smudge.  In 
1851  the  first  fire  of  any  magnitude  to  visit  the  Ottawa  Valley 
commenced  at  the  mouth  of  the  Bonnechere  River  and  burnt  over 
what  was  locally  known  as  the  Big  Pine  country.  This  fire  orig- 
inated from  the  burning  paper  of  a  musket  fired  by  a  river  driver. 
In  1868  the  Bissetts  Creek  country,  from  the  Ottawa  River  to  Lake 
Traverse,  on  the  Petawawa,  was  devastated,  and  in  1870  the  Skead 
limits  on  the  Opeongo.  In  1876  the  country  from  the  Petawawa 
to  the  Bonnechere  River  met  the  same  fate,  having  arisen  through 
the  carelessness  of  a  river  driver.  In  these  few  fires  alone  the 
Province  lost  several  billion  feet  of  our  finest  white  and  red  pine. 
To-day  you  will  scarcely  find  a  township  in  the  white  and  red  pine 
country  that  has  not  been  burnt  or  partly  burnt  over,  and  in 
many  instances  the  fires  have  swept  over  them  several  times. 
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A.  P.  Salter,  who  between  1855  and  1857  outlined  the  north 
shore  of  Lake  Huron  from  Lake  Nipissing  to  Sault  Ste.  Marie,  and 
extending  back  from  the  ashore  nearly  40  miles,  describes  the  coun- 
try as  a  vast  forest  of  green  timber,  scarcely  a  burnt  area  was  met 
with.  The  country  was  not  as  heavily  timbered  with  pine  as  was 
the  Ottawa  Valley;  there  was,  however,  large  areas  of  excellent 
pine  and  other  mixed  timbers.  Since  that  date  a  series  of  fires 
have  reduced  the  pine  area  north  of  Lake  Huron  by  almost  one- 
half. 

They  began  in  1864.    The  fire  of  1864  was  the  first  destruc- 
tive fire  to  devastate  the  north  shore.    It  began  near  Otter  Tail 
Lake,  on  the  Thessalon  River,  and  worked  its  way  west  into  the 
old  cutting  around  the  Bruce  Mines  and  east  to  Blind  River,  where 
it  reached  some  old  saw  log  cutting  by  a  French-Canadian  by  the 
name  of  Salvoil.    Continuing  east  along  the  shore,  it  reached  the 
mouth  of  the  Serpent,  where  it  destroyed  a  local  mill  owned  by 
Lauzon  •  here  it  met  fresh  fuel  in  the  old  cuttings  and  continued 
east  to  the  Spanish,  and  up  that  stream  for  many  miles,  almost 
the  entire  southern  slope  of  the  Killarney  Mountain  being  swept 
over  from  White  Fish  west  to  Collin's  Inlet.    While  this  fire  was 
burning,  a  fiercer  fire  was,  in  August  of  the  same  year,  working 
its  way  west  from  the  west  arm  of  Lake  Nipissing  until  they  met 
somewhere  in  the  Valley  of  the  Wahnapitae.    But  this  was  an 
incipient  fire  compared  with  the  one  which  followed  it  in  1871. 
The  fire  of  1864  followed  the  dry,  moss-covered  rocks  and  small 
pine  ridges,  but  when  it  struck  a  deep  swamp  or  muskeg  it  stopped 
or  smoldered  until  it  was  revived  by  high  winds  or  found  fresh 
fuel  in  some  of  the  old  timber  cuttings.    The  winds  and  storms  of 
six  years  leveled  down  the  dead  timber,  piling  windfalls  around 
the  skirts  of  swamps  and  muskegs.    The  fire  of  1871  started  almost 
at  every  point  of  the  compass  along  the  north  shore  from  French 
River  to  Kaministiquia,  on  Lake  Superior.     The  season  was  ex- 
ceedingly dry  and  hot.    It  swept  over  the  dead  timber  and  brule 
of  1864,  destroying  swamp  barriers  that  saved  the  pineries  six 
years  before ;  clouds  of  smoke,  tipped  with  a  fringe  of  flame,  swept 
from  one  hill-top  to  another,  lakes,  rivers  and  swamps  formed 
no  barriers  or  protection.    Township  after  township  was  swept 
over  to  the  south  of  the  French  and  millions  of  pine  destroyed. 
It  extended  up  that  river,  along  the  west  shore  of  Lake  Nipissing, 
up  the  Sturgeon,  swinging  around  westerly,  it  crossed  the  Wah- 
napitae and  continued  to  the  head  waters  of  the  Spanish,  up  the 
Vermillion,  and  west  to  the  head  waters  of  the  Mississaga  and 
down  that  stream  for  over  fifty  miles.    This  fire  swept  with  fierce 
energy  over  an  area  of  more  than  2,000  square  miles,  leaving  black- 


PAPERS  READ — OUR  TIMBER  RESOURCES. 


89 


ened  and  giant  pines  to  be  a  reminder  for  more  than  half  a  cen- 
tury of  the  immense  destruction  there  and  then  caused,  converting 
a  virgin  forest  into  a  barren  and  desolate  wilderness. 

During  the  same  season  numerous  smaller  fires  broke  out  in 
different  parts  along  the  north  shore  of  Lake  Superior,  around 
Port  Arthur  and  points  east.  Exploration  surveys  were  then 
being  made  of  the  Canadian  Pacific  Railway,  and  many  fires  were 
started  through  carelessness  on  the  part  of  men  employed.  An 
axeman  on  Mr.  David  Beatty's  exploration  party  started  a  fire 
by  burning  out  a  wasp's  nest  on  the  line  east  of  Red  Rock,  on  the 
Nepigon  River,  which  Mr.  Beatty  was  unable  to  quench.  He  and 
his  party  were  forced  to  flee  for  their  lives  and  take  refuge  in  a 
stream,  but  unfortunately  six  of  his  packers  were  overtaken  and 
perished  in  the  flames. 

Probably  a  more  extensive  fire  than  that  of  1871  was  the 
fire  of  probably  1855,  which  was  started  by  an  Indian  on  Lady 
Evelyn  Lake,  while  burning  over  a  blueberry  patch,  which  burnt 
easterly  to  the  shores  of  Lake  Temiskaming,  up  the  Montreal  River 
to  its  source,  and  westerly  along  the  height  of  land  for  over  200 
miles  to  near  Michipicoten,  on  Lake  Superior.  Surveyors  Salter, 
Gilmour  and  Sinclair,  in  their  reports  of  1867  of  their  base  line 
from  Michipicoten  to  the  Montreal  River,  describe  vast  areas  of 
burnt-over  territory,  and  from  the  trunks  of  trees  then  standing 
they  were  able  to  state  that  the  country  at  one  time  contained  a 
heavy  growth  of  pine.  I  can  do  nothing  better  than  quote  Salter's; 
own  words:  "Almost  the  whole  of  this  district  appears  to  have 
been  devastated  by  fires  at  different  times  and  at  periods  more 
or  less  remote,  which  swept  away  the  original  forest,  some  remains, 
of  which  are  still  to  be  seen  in  the  shape  of  huge  trunks  of  pine., 
blackened  and  charred  by  the  fire.  The  country  to  the  north  of 
my  line  along  the  height  of  land  has  been  swept  over  by  fire,  and 
now  is  for  an  area  of  2,000  square  miles  a  desolate  wilderness, 
and  from  the  remains  still  standing  was  formerly  covered  with, 
pine,  etc." 

Vast  areas  west  of  Lake  Superior,  along  the  southern  bound- 
ary of  the  Province  as  far  as  Rainy  Lake,  which  at  one  time  con- 
tained large  quantities  of  pine,  were  destroyed  prior  to  1857.  prob- 
ably about  the  year  1845.  These  fires  burnt  over  thousands  of 
square  miles,  both  in  Ontario  and  Minnesota.  From  the  top  of  a 
high  mountain  on  Hunters'  Island  no  less  than  1,000  square  miles 
of  just  such  country  can  be  seen,  extending  as  far  as  the  eye  can 
carry  in  almost  every  direction. 

Coming  down  to  more  recent  dates.  I  might  mention  the  fires 
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of  1877,  which  burnt  over  extensive  areas  in  Parry  Sound;  the 
fire  of  1891,  which  swept  along  the  Canadian  Pacific  Railroad  for 
nearly  60  miles  from  Pogamasing  Station  to  near  Woman  River, 
and  a  more  recent  one  which  burnt  over  the  same  territory  in 
1896  and  the  entire  shores  of  Biscotasing  and  Ramsay  Lakes,  and 
from  the  head  waters  of  the  Spanish  and  Mississaga  Rivers  to  near 
Flying  Post,  north  of  the  Height  of  Land,  a  distance  of  over  70 
miles.  These  two  fires  alone  devastated  over  a  million  and  a 
quarter  acres.  Being  an  eyewitness  of  this  fire,  I  am  able  to  form 
some  idea  of  what  a  forest  fire  in  a  pinery  in  a  dry  season  is,  and 
how  utterly  impossible  it  is  to  check  it.  I  might  also  mention  the 
fires  of  1894,  which  swept  over  Northern  Minnesota,  destroying 
over  140  souls,  which  fire  crossed  Rainy  River  into  the  Rainy  River 
Valley,  burning  over  several  of  our  newly-settled  townships  and 
destroying  the  lives  of  six  members  of  a  family  by  the  name  of 
Gamsby. 

I  might  mention  numerous  smaller  fires,  all  of  which  have 
played  their  part  in  destroying  our  forest  wealth,  but  space  will 
not  permit. 

RAILWAY  TIES. 

One  of  the  greatest  drains  on  the  timber  resources  of  this 
Province  is  the  consumption  for  railway  ties,  telegraph  poles, 
bridge  timber,  etc.,  being  nearly  one-fifth  of  the  entire  output. 

The  total  length  of  railroads  under  operation  in  Canada  at  the 
end  of  1907  was  22,450  miles,  with  3,000  miles  additional  under  con- 
struction, besides  1,067  miles  of  double  track,  or  in  all  a  total 
length  of  27,600  miles,  including  sidings.  Of  this  length,  Ontario 
has  the  greatest  mileage,  totaling  7,640  miles.  It  required  83  mil- 
lion ties  in  the  original  construction  of  these  railways,  23  million  of 
which  were  used  in  Ontario,  nearly  3,000  ties  being  required  per 
mile.  It  is  estimated  by  railway  companies  that  the  average  life  of 
hemlock,  tamarac  and  jack  pine  ties  is  about  seven  years.  From 
these  figures  it  will  be  seen  that  in  every  seven  years  the  railways  of 
Canada  will  require  nearly  83  million  ties  to  keep  their  lines  in  re- 
pair, of  which  Ontario's  share  will  be  23  millions,  or  an  annual 
requirement  of  12  millions  for  the  Dominion.  In  Ontario  for  the 
next  five  years  we  will  require  annually,  including  new  lines,  4% 
million  ties.  Within  the  next  five  years  at  least  1,500  miles  addi- 
tional of  new  lines  will  be  constructed  in  Ontario,  1,000  miles  of- 
Transcontinental  line,  200  miles  by  the  Grand  Trunk  Pacific  from 
Fort  William  and  Lake  Superior  Junction,  and  about  .300  miles 
of  Canadian  Pacific  and  Canadian  Northern  lines,  not  to  mention 
other  short  lines,  making  a  total  mileage  in  1912  in  Ontario  of 
over  9,000  miles.    We  will  then  require  annually,  in  Ontario,  four 
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million  ties  to  keep  the  roadbeds  in  repair.  It  is  estimated  that 
one  million  ties  will  cut  out  from  26  to  32  million  feet  of  lumber, 
so  that  the  railways  of  Ontario  will  require,  per  annum,  120  mil- 
lion feet  in  B.  M.  for  ties,  besides  large  quantities  of  bridge  timber, 
telegraph  poles,  etc.  How  we  are  to  meet  this  demand  is  a  prob- 
lem hard  to  solve,  for  the  demand  to-morrow  will  be  greater  than 
to-day  and  the  source  of  supply  less. 

The  C.  P.  R.  Co.  has  been  in  operation  about  twenty-three 
years,  and  in  that  time  nearly  all  the  tie  timber  along  almost  the 
entire  line  of  railway  from  six  to  twelve  miles  on  either  side,  except 
in  a  very  few  localities,  has  been  cut  over  or  destroyed  by  fire, 
and  the  same  remarks  will  almost  apply  to  the  Canadian  Northern 
from  Port  Arthur  to  Winnipeg,  although  in  operation  less  than 
half  that  period,  and  the  companies  have  nowT  to  draw  their  ties 
long  distances  or  bring  them  in  by  branch  lines  or  streams.  Mani- 
toba and  the  Territories  have  very  little  tie  timber,  and  must  look 
to  this  Province  for  a  partial  supply,  and  to-day  the  Canadian 
Pacific  and  the  Canadian  Northern  Railway  Companies  are  ship- 
ping ties  from  Ontario  to  points  as  far  west  as  Calgary  and  Ed- 
monton, as  they  find  it  cheaper  than  to  bring  cedar  ties  from  Brit- 
ish Columbia.  A  shipment  of  ties  was  made  from  Australia  some 
time  ago  by  the  C.  P.  R.  Co.,  of  Jarrah  wood,  the  duration  of 
which  is  estimated  at  fifty  years,  but  they  were  found  to  be  so 
hard  that  no  spikes  could  be  driven.  They  cost  $1  per  tie  at  Van- 
couver. Spruce  will  not  make  ties,  although  occasionally  used; 
the  life,  however,  is  not  more  than  from  three  to  four  years,  and 
cannot  be  used  where  there  is  heavy  traffic.  We  must,  therefore, 
look  to  our  tamarac,  and  we  have  no  great  quantity  of  that  owing 
to  the  tamarac  blight  which  swept  over  all  Northern  Ontario  and 
Quebec  a  few  years  ago,  killing  almost  the  entire  growth  from 
St.  John  to  Port  Arthur;  or  to  our  Jack  pine,  of  which  we  have, 
fortunately,  large  quantities  in  some  sections,  although  not  so  much 
as  might  be  expected.  Not  one-tenth  of  the  timber  in  the  virgin 
forests  over  the  height  of  land  is  suitable  for  ties,  but  rather  for 
pulpwood. 

Good  ties  to-day  are  worth  on  the  line  of  railway  from  40c 
to  60c  per  tie,  and  oak  ties  $1.  On  the  stump  they  are  worth  from  8c 
to  20c.  Tie  timber  in  the  next  ten  years  will  be  difficult  to  get 
within  a  reasonable  distance  of  any  of  our  railways. 

Over  five  million  ties  will  be  cut  in  Ontario  this  season  off 
Crown  lands,  and  great  numbers  besides  off  private  lands.  The 
United  States  require  annually  over  one  hundred  million  ties  and 
three  and  one-half  million  telegraph  and  telephone  poles  and  thirty- 
seven  billion  feet  B.  M.  of  lumber  per  annum.  How  they  will 
supply  the  demand  in  the  near  future  is  a  problem  hard  to  solve. 
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It  is  therefore  our  duty,  as  a  business  proposition,  to  protect  by 
every  possible  means  the  tie  timber  forests  now  remaining  in  North-  . 
ern  Ontario,  and  to  find  some  method  whereby  the  life  of  a  tie 
will  be  prolonged. 

Throughout  the  entire  District  of  Rainy  River  and  over  a 
great  portion  of  Thunder  Bay,  we  have  25  million  acres  of  land 
growing  up  with  a  thrifty  growth  of  Jack  pine,  spruce  and  small 
tamarac,  which  in  twenty  years  more,  if  properly  cared  for,  will 
produce  millions  of  ties.  The  same  remarks  will  apply  to  large 
sections  of  Algoma  and  Nipissing,  and  even  to  sections  of  Parry 
Sound,  Muskoka,  Renfrew  and  Haliburton.  Roughly  estimated, 
there  is  30  million  acres  of  that  class  of  land  not  included  in  any 
of  our  forest  reserves  or  lands  under  timber  license,  or  the  lands 
suitable  for  agricultural  purposes  in  the  northern  clay  belt,  which 
could  be  made  tie-producing  under  proper  supervision  and  protec- 
tion from  forest  fires.  Railway  contractors'  careless  methods  in 
the  past  in  cutting  ties  have  been  extremely  destructful  and  are 
directly  or  indirectly  responsible  for  many  bush  fires.  In  the  early 
days  of  railway  construction  they  were  allowed  to  take  ties  from 
land  adjoining  the  track,  where  most  convenient.  As  a  conse- 
quence they  left  a  slash  on  both  sides  of  their  line  from  end  to 
end  exposed  to  sparks  from  every  passing  locomotive,  or  the  care- 
less section  man,  when  burning  olf  the  right  of  way  every  spring. 
No  care  was  ever  taken  in  burning  the  debris  or  even  piling  their 
brush.  The  almost  unavoidable  sequence  in  such  cases  was  the 
forest  fire,  and  if  the  past  careless  methods  of  cutting  are  allowed 
to  continue,  we  will  see  a  tie  famine  in  a  very  few  years,  probably 
in  12  or  15  years,  unless  it  is  found  practicable  to  treat  ties  by 
some  chemical  process  such  as  that  used  very  extensively  by  the 
Carbolite  Carbolineum  Companv  of  Toronto,  which  they  claim 
will  more  than  double  fha  life  of  a  tie  at  an  initial  cost  of  25c  per 
tie.  (Railway  men  inform  me  that  they  prolong  the  life  from 
two  to  four  years.) 

Besides,  railways  require  large  quantities  of  cedar  for  tele- 
graph and  telephone  poles.  There  is  very  little  of  this  timber 
north  and  west  of  Lake  Superior,  in  fact  there  is  very  little  north 
of  the  height  of  land.  The  Ottawa  Valley  and  the  north  shore  of 
Lake  Huron  have  still  considerable,  but  there  is  no  cedar  in  North- 
ern Ontario  like  that  in  Old  Ontario,  neither  in  quality  or  quan- 
tity. The  pole  period  is  probably  shorter  than  the  tie  one,  as  cedar 
is  not  found  as  a  second  growth  in  the  north  over  large  areas,  and 
only  in  its  original  forest  in  narrow  fringes  along  the  banks  pf 
streams  or  shores  of  lakes.  The  dense  cedar  swamp  is  seldom  met 
with. 
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If  the  figures  I  am  about  to  give  as  to  the  growth  of  timber  are 
correct,  and  assuming  that  one-tenth  of  the  timber  growing  in  the 
north  is  suitable  for  ties,  and  that  an  acre  will  produce  a  tie  every 
15  years,  we  should  then  have  tie  timber  enough  to  supply  the 
growing  demands  in  Ontario  for  many  years  to  come,  and  perhaps 
indefinitely,  if  we  can  eliminate  fires.  We  must,  however,  make 
some  allowance  for  losses  even  under  the  best  possible  manage- 
ment, as  will  be  seen  from  past  records.  Our  present  fire  system,  as 
introduced  into  this  Province  in  1886  by  Mr.  Aubrey  White,  Dep- 
uty Minister  of  Lands  and  Forests,  is  undoubtedly  the  most  effi- 
cient in  any  Province  or  State,  yet  fires  have  occurred  of  late  years 
which  have  been  very  destructive,  although  insignificant  compared 
to  those  which  occurred  prior  to  1886. 

The  area  of  the  Province,  exclusive  of  the  Great  Lakes,  is  126 
million  acres.  The  area  surveyed,  46  million  acres.  The  area 
unsurveyed,  80  million  acres.  The  area  sold,  24  million  acres.  The 
area  under  timber  license,  12,800,000  acres,  in  which  is  included 
some  patented  lands.  The  area  still  in  the  Crown,  102  million  acres 
unpatented  or  89  million  unlicensed  lands.  The  area  of  Forest 
Reserves.  IOV2  million  acres.  The  area  of  virgin  forests  and  burnt- 
over  lands,  not  including  Forest  Reserves,  78%  million  acres. 
After  deducting,  say,  Sy2  million  acres  for  water  and  useless  muskeg 
lands,  we  have  70  million  acres  outside  our  Forest  Reserves  to  pro- 
duce timber,  of  which  40  million  is  a  virgin  forest,  almost  un- 
touched by  fire,  and  30  million  acres  of  inferior  land  burnt  over 
or  partly  burnt  at  different  periods  and  timbered  wdth  second 
growth  from  one  year  to  50  years'  growth.  Half  of  this  30  million 
acres  at  the  end  of  50  years  would  be  a  fairly  good  forest  of  mer- 
chantable timber.  The  growth  would  not  be  less  than  2y2  cords 
per  acre  every  50  years,  or  5  cords  per  100  years.  This  would  be 
equivalent  to  iy2  million  cords  annual  growth  on  our  inferior  and 
partly  burnt-over  areas,  but  we  will  take  safe  grounds  and  assume 
that  our  virgin  forest  will  produce  the  same  amount.  Then  we 
have  an  annual  growth  of  two  million  cords  on  the  40  million 
acres,  or  3y2  million  cords  in  all.  worth  $2,100,000  at  60c  per 
cord;  at  the  lowest  possible  calculation,  it  could  not  be  less  than 
two  million  cords  per  annum. 

PINE  AND  PULPWOOD  FORESTS  IN  ONTARIO. 

The  Government  of  Ontario,  with  a  view  to  perpetuating  the 
supply  of  pine  timber,  set  aside  three  large  Forest  Reserves,  the 
timber  on  which  is  being  conserved  to  be  disposed  of,  subject  to 
stringent  conditions.  These  lands  are  protected  from  fire  during 
the  summer  season  by  a  large  staff  of  fire  rangers.  Settle- 
ment is  entirely  excluded,  also  mining,  where  the  lands  are  espe- 
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cially  valuable  for  timber.  These  Reserves  comprise  an  area  of 
nearly  IOV2  million  acres — the  Temagami,  5,900  square  miles ;  the 
Mississaga,  3,000;  the  Nepigon,  7,300;  the  Eastern,  100,  and  a 
small  Reserve  in  Sibley  Township.  Besides  these  Timber  Re- 
serves there  is  the  Algonquin  National  Park,  with  an  area  of  1,930 
square  miles,  one  object  of  which  is  to  conserve  the  water  supply 
at  the  source  of  several  large  and  important  streams. 

On  three  of  these  Reserves  there  is  an  approximate  stand  of 
seven  billion  feet  B.  M.  of  red  and  white  pine,  besides  large  quan- 
tities of  pulp  and  tie  timber.  In  other  sections  of  the  Province 
there  is  also  large  blocks  of  pine,  and  from  approximate  estimates 
made  it  would  appear  that  there  is  on  lands  of  the  Crown  to-day 
a  stand  of  12  billion  feet  B.  M.,  besides  several  billion  on  the 
twenty  thousand  square  miles  now  under  license,  which  is  subject 
to  a  royalty  of  from  $1  to  $2  per  thousand  feet  B.  M.,  and  on 
which  the  Crown  has  derived  a  revenue  of  15%  million  dollars 
during  the  last  ten  years,  or  iy2  million  dollars  per  year,  nearly 
10  million  of  which  was  for  stumpage  dues — indicating  an  an- 
nual cut  of  from  750  million  to  900  million  feet  B.  M.  At  the 
present  rate  of  cutting  this  would  almost  indicate  a  pine  famine  in 
Ontario  at  the  end  of  twenty  years.  It  is  hoped  and  expected,  how- 
ever, that  under  the  present  efficient  fire  system  and  management 
we  will  be  able  to  so  far  protect  the  young  and  growing  pine  on 
our  many  million  acres  of  cut  and  burnt-over  territory  that  the 
annual  growth  will  supply  the  future  demands. 

The  pine  now  standing  is  worth  $10  per  M.,  B.  M.,  or  12 
million  dollars.  The  highest  price  paid  for  a  virgin  pine  forest 
prior  to  1867  was  $1  per  acre.  In  that  year  the  north-west  one- 
quarter  of  the  Township  of  Anson,  a  fine  pinery,  brought  $640 
per  mile.  A  few  years  ago  a  limit  sold  by  the  Government  brought 
nearly  $32,000  per  mile,  besides  $2  per  M.  stumpage.  In  1856  the 
revenue  for  all  Canada  from  woods  and  forests  was  $228,436 ;  31,500 
square  miles  were  under  license;  12,400,000  cubic  feet  of  white 
pine  square  timber  was  cut;  748,500  white  pine  logs,  and  1213 
red  pine.  In  1863  the  revenue  from  the  sale  of  timber  and  for 
dues  in  Ontario  amounted  to  $197,000,  in  1870  to  $426,000,  and 
in  1872  to  $600,000,  and  from  Confederation  to  date,  to  $39,- 
160,000;  the  total  amounted  to  approximately  one  million  dollars 
per  year.  The  total  cut  of  pine  from  Confederation  to  date  amounts 
to  over  29  billion  feet  B.  M. 

While  the  Province  has  a  great  wealth  of  pine,  it  is  richer  by 
far  in  her  immense  virgin  forests  of  pulpwoods  along  and  over 
the  height  of  land,  in  which  scarcely  a  tree  has  yet  been  cut.  These 
pulp  lands  comprise  a  belt  extending  from  the  Interprovincial 
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boundary  between  this  Province  and  Quebec,  westerly  for  a  dis- 
tance of  over  600  miles,  having  a  depth  north  and  south  varying 
from  100  to  150  miles,  bounded  on  the  south  by  the  height  of  Land 
and  on  the  north  by  the  swamp  lands  to  the  south  of  James  Bay 
and  the  Albany  River,  the  most  densely  timbered  portion  lying 
between  the  Provincial  boundary  and  Lake  Nepigon  and  to  the 
north  thereof,  comprising  an  area  of  over  40  million  acres,  and 
although  much  of  this  area  has  not  been  explored  yet,  2,500  miles  of 
base  and  meridian  lines  have  already  been  run  through  it  and  100 
townships  subdivided,  comprising  nearly  2,625,000  acres,  and  one 
and  one-half  million  acres  outlined  into  townships.  From  the  most 
reliable  reports  of  the  surveyors  and  explorers,  1  am  confident 
that  a  conservative  estimate  of  the  quantity  of  pulp  woods  over 
this  area  is  not  less  than  250  million  cords.  More  than  half  of 
this  is  tributary  to  the  Transcontinental  Railway  or  to  Lake  Su- 
perior by  the  Nepigon  River.  Sixteen  million  acres  of  this  ter- 
ritory is  fine  agricultural  clay  land,  almost  unbroken  by  lakes  or 
rock  exposures,  and  heavily  timbered  with  spruce,  poplar.  Balm  of 
Gilead,  and  Jack  pine.  The  Transcontinental  Railway  is  being  con- 
structed through  it  from  east  to  west.  It  is  watered  by  seven  lar<re 
rivers,  the  Albanv  having  a  length  of  nearly  500  miles,  tributary 
streams  of  the  Moose  and  Albany  Rivers  having  each  an  average 
length  of  over  250  miles.  These  streams  will  act  as  highways  to 
float  the  enormous  quantities  of  pulp  and  other  timber  to  the  rail- 
way, and  are  capable  of  supplying  sufficient  water  power  for  manu- 
facturing purposes,  and  we  may  reasonably  look  forward  to  the 
erection  of  numerous  pulp  and  paper  mills,  sawmills,  and  other 
industries. 

A  pulp  mill  like  the  one  at  Espanola  on  the  Spanish  River, 
capable  of  consuming  from  40  to  50  thousand  cords  of  wood  per 
year,  grinding  from  150  to  200  tons  per  day  of  pulp,  will  employ 
800  men  in  the  woods  from  seven  to  eight  months  of  the  year, 
and  250  in  the  mill.  250  million  cords  will  require  100  mills  grind- 
ing day  and  night  for  50  years,  employing  100.000  men  and  teams. 
The  annual  growth  over  so  great  an  area,  if  carefully  protected 
from  fire,  will  produce  more  pulp  than  is  consumed  annually  in  the 
United  States.  It  is  estimated  by  foresters  that  an  acre  of  good 
land  will  produce  from  25  to  75  cubic  feet  of  wood  per  year,  or 
from  one-fifth  to  three-fifths  of  a  cord :  one-fourth  of  that  is  prob- 
ably nearer  the  mark  in  our  northern  climate  of  commercial  timber, 
say  one-twentieth  to  three-twentieths  of  a  cord  of  merchantable  tim- 
ber. On  the  clay  belt  and  all  north  of  the  height  of  land  there 
should  certainly  be  an  annual  growth  of  two  million  cords,  assum- 
ing three  cords  per  acre  in  100  years  sufficient  to  supply  50  mills. 
The  forests  of  Prussia  produce  42  cubic  feet  of  wood  per  year; 
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Bavaria,  55 ;  Baden,  59,  and  Saxony,  90,  of  which  possibly  one- 
tenth  would  be  merchantable  in  this  country.  These  countries 
derive  a  revenue  of  from  $1  to  $4  per  acre  per  annum  from  their 
State  Forests.  We  derive  less  than  2c  per  acre,  or  12c  per  acre 
from  our  licensed  lands. 

In  1906,  3,638.000  cords  of  pulpwood  was  consumed  in  the 
United  States  for  domestic  pulp,  of  which  738,000  cords  were 
imported  from  Canada,  mostly  from  the  Eastern  Provinces,  as 
Ontario  is  not  permitted  to  ship  pulp  out  of  Canada  except  from 
lands  patented  prior  to  1897.  In  1898  the  United  States  con- 
sumed only  two  million  cords  of  pulpwood.  The  consumption  has 
doubled  in  the  last  ten  years.  In  1897  Canada  supplied  the  United 
States  with  102  thousand  cords ;  a  cord  of  pulpwood  will  cut  about 
500  feet  B.  M.  About  three-fifths  of  the  wood  used  in  the  mills  of 
the  United  States  is  spruce,  the  balance  chiefly  hemlock  and  Jack 
pine.  A  cord  of  first-class  spruce  will  make  a  ton  of  merchantable 
pulp;  on  on  average,  however,  it  requires  137  cubic  feet  as  meas- 
ured in  the  piles.  An  acre  of  fairly  good  spruce  will  produce  over 
10  cords.  In  the  District  of  Rainv  River  and  south  of  the  height 
of  land,  there  is,  besides  the  area  above  described,  approximately  50 
million  cords  scattered  over  a  large  area,  making  our  total  stand 
of  pulpwood  300  million  cords,  which  is  worth  from  60c  to  $1 
per  cord  stumpage,  and  will  cost  in  labor  from  $5.50  to  $7.50  per 
cord  at  the  mill. 

The  protection  of  this  large  area  is  a  very  difficult  problem, 
and  almost  every  year  areas  in  some  parts  of  the  Province  are 
being  burnt  over.  Within  the  last  12  years  over  two  million  acres 
was  burnt  or  partly  devastated  by  forest  fires.  Railway  construc- 
tion parties,  engineering  parties,  and  after  them  the  locomotive, 
the  surveyor's  careless  cook,  the  river-driver,  the  prospector,  the 
pleasure-seeker,  the  careless  lumberman,  have  all  done  their  share 
in  burning  up  our  forest  wealth. 

The  pulp  industry,  if  fostered,  will  mean  much  to  the  railway 
companies  in  the  way  of  freight,  to  the  settler  by  creating  a  de- 
mand for  his  produce,  to  the  laborer  and  to  the  people  of  Canada 
in  general. 

Some  of  you  no  doubt  have  seen  the  great  pinery  which  occu- 
pied the  region  of  the  Great  Lakes  and  of  the  Upper  Mississippi. 
The  forests  of  Michigan,  Wisconsin  and  Minnesota  originally,  it 
is  estimated,  contained  350  billion  feet  B.  M. ;  Michigan,  150 ;  Wis- 
consin, 130,  and  Minnesota.  70.  Lumbering  began  in  Michigan  and 
Wisconsin  in  the  thirties,  and  was  of  small  importance  till  the  early 
seventies.  Since  then  these  pineries  have  become  almost  depleted. 
In  1892  it  reached  high-water  mark,  when  eight  and  one-half  bil- 
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lion  feet  was  cut,  more  than  half  of  what  we  have  in  Ontario  to- 
day. It  is  further  estimated  that  of  the  350  billion,  more  than  60 
billion  was  destroyed  by  fire.  The  rapid  depletion  of  these  forests 
leads  one  to  believe  that  possibly  our  supply  is  not  inexhaustible. 

You  frequently  hear  the  remark  that  we  burn  up  every  year 
by  forest  fires  as  much  pine  and  other  merchantable  timber  as  we 
cut.  Fires  sweep  over  large  areas  almost  every  few  years  and  de- 
stroy not  only  the  timber  which  is  merchantable,  but  destroys  also 
a  crop  of  young  growing  pine  and  other  timber  which  was  to  form 
the  future  forest,  and  which  in  25  or  50  years  would  be  worth  mil- 
lions of  dollars.  To  this  must  be  added  the  injury  to  the  forest 
soil  and  the  water  sources.  We  have  in  this  Province  to-day  over 
30  million  acres  of  just  such  land  burnt  or  partly  burnt  over  at 
different  periods,  non-agricultural,  requiring  no  tree  planting,  thick- 
ly studded  with  a  second  growth  of  young  spruce,  Jack  pine,  tam- 
arac,  balsam,  poplar,  birch,  and  in  some  instances  red  and  white 
pine,  large  areas  having  even  now  attained  a  growth  of  from  10 
to  30  and  40  years,  which  require  no  further  care  than  the  pro- 
tection from  forest  fires. 

It  may  be  a  very  difficult  matter  to  protect  these  forests  from 
fires,  yet  it  is  done  in  other  countries,  and  why  not  in  this.  The 
conditions  are  not  more  unfavorable.  It  will  cost  annually  more 
than  is  now  being  expended  by  the  Government,  but  what  of  that, 
if  it  costs  double  or  treble  the  amount,  what  is  that 
compared  to  the  revenue  that  might  be  derived  later  on  from  the 
annual  growth  from  over  so  great  an  area.  It  will  cost  no  small 
amount  to  protect  our  40,000,000  acres  of  virgin  forest,  but  the 
annual  growth  on  this  would  amply  justify  any  Government  in 
spending  a  much  larger  amount  than  has  ever  been  spent  hereto- 
fore. Why,  if  the  annual  growth  of  pulpwoods  such  as  spruce, 
Jack  pine  and  poplar  was  only  one-half  of  one  per  cent.,  the  an- 
nual increase  would  be  nearly  one  and  one-half  million  cords  in  the 
virgin  forests  alone,  although  it  is  estimated  that  a  pulp  forest 
will  reproduce  itself  in  less  than  80  years.  Our  pulp  forests  have 
not  as  yet  suffered  very  extensively  from  fires  north  of  the  height 
of  land,  though  unfortunately  the  construction  of  new  railways 
into  that  country  has  lessened  the  supply  much  more  than  has 
the  axe. 

I  close  this  paper  with  these  remarks. 

•  The  question  of  protecting  our  forests  and  the  timber  supply 
for  the  next  generation  is  your  concern. 

You  are  bound  by  every  patriotic  obligation  to  leave  this  Prov- 
ince in  as  good  a  condition  for  your  children  after  you  as  you  found 


98 


ASSOCIATION  OF  ONTARIO  LAND  SURVEYORS. 


it  yourselves,  abusing  the  idea  that  man  goes  over  the  earth  leav- 
ing a  desert  behind  him,  and  this  can  only  be  done  by  keeping 
our  waste  lands  from  the  ravages  of  fire,  and  if  we  do  this  the 
middle  of  this  century  will  see  as  much  valuable  timber  on  our 
waste  lands  as  we  have  consumed  in  the  last  quarter  of  a  century. 
On  grounds  of  humanity,  a  country  is  just  as  bound  to  guard 
against  devastating  fires  as  it  is  to  guard  against  epidemics,  and 
whether  we  consider  the  permanent  interests  of  the  lumber  trade r 
of  the  settler  in  our  new  country,  of  the  labor  employed,  of  the 
public  revenue,  or  the  country  generally,  we  are  forced  to  regard 
and  protect  our  forests  next  to  our  homes,  as  these  are  our  greatest 
heritage. 
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REINFORCED  CONCRETE  HIGHWAY  BRIDGES  AND 
CULVERTS. 

BY  OWEN  M'KAY,  O.L.S.  AND  C.E. 

Having  prepared  plans  and  specifications  and  superintended 
the  construction  of  five  reinforced  concrete  highway  bridges  and 
culverts  in  the  Township  of  Sandwich  South,  County  of  Essex,  On- 
tario, during  the  year  1907,  I  submit  the  following  paper  referring 
to  these  structures,  accompanied  with  plans  and  specifications,  for 
the  consideration  of  the  members  of  this  Association. 

The  abutments  in  all  of  these  bridges  were  constructed  of  con- 
crete masonry,  without  reinforcements,  and  the  floor  system  where 
the  clear  spans  were  8  feet,  10  feet  and  14  feet  consisted  of  a  solid 
slab  8  inches  thick  in  the  middle  and  tapering  to  6  inches  at  the 
sides,  with  the  two  ends  resting  on  the  abutments  and  reinforced 
with  the  Kahn  Bar  system  of  reinforcements,  excepting  the  14-foot 
span,  which  was  changed  to  10  inches  in  thickness  in  the  middle  and 
8  inches  at  the  sides. 

In  the  two  bridges,  with  clear  span  between  abutments  of 
twenty  (20)  feet  and  forty  (40)  feet,  respectively,  the  floor  slabs 
in  each  bridge  are  supported  by  four  beams  or  girders  built  into 
the  abutments,  and  both  girders  and  floor  slabs  reinforced  by  the 
Kahn  Bar  system,  as  shown  on  plans  and  more  particularly  re- 
ferred to  as  follows: 

1st.  Bridge  over  Pike  Creek.  Clear  span  between  abutments, 
40  feet ;  width  of  roadway  between  railings,  16  feet.  The  two  out- 
side beams  or  girders  are  18  inches  in  width  and  34  inches  in 
depth  from  bottom  of  girder  to  top  of  floor,  but  in  the  two  outside 
girders  the  concrete  was  built  up  to  the  height  of  three  (3)  feet 
above  the  floor  and  six  inches  in  width,  and  suitably  to  form  a 
mailing.  The  two  inside  girders  are  20  inches  by  36  inches.  The 
length  of  girders  and  reinforced  steel  were  made  42  feet  to  allow 
for  overlapping  12  inches  on  the  abutment,  which  latter  was  carried 
up  between  the  girders  and  around  them  to  the  top  of  the  floor, 
so  as  to  make  a  continuous  wall. 
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The  steel  reinforcements  used  in  these  girders  were  two  l1/^ 
by  3%  and  1  in.  by  3  in.  Kahn  Bars,  42  feet  long  in  the  outside 
girders,  and  three  bars  1%  by  3%,  and  two  bars  1  in.  by  3  in., 
42  feet  long,  in  each  of  the  inside  girders. 

The  bars  used  in  the  floor  were  %  in.  by  iy2  in.  by  16  ft.  6  in., 
spaced  12  in.  apart  with  y2  in.  round  rods  placed  between  beams 
to  provide  against  longitudinal  strains. 

This  bridge,  as  well  as  the  others  referred  to  above,  was  de- 
signed to  carry  a  15-ton  road  roller,  or  150  lb.  live  load  uniformly 
distributed  over  the  entire  surface. 

The  concrete  in  the  lower  part  of  the  abutment  was  composed 
of  one  part  of  Portland  cement  to  six  parts  of  gravel. 

In  the  girders  and  floor,  and  one  foot  beneath,  it  was  made 
of  one  part  Portland  cement  to  one-half  part  sand  and  four  parts 
stone  crushed  to  pass  through  a  %-inch  ring,  excepting  the  upper 
iy2  inch  of  floor  and  exposed  faces  of  beams  and  girders,  which 
were  faced  with  cement  mortar  in  the  proportions  of  one  part  cement 
to  two  parts  of  clean,  sharp  sand.-  The  concrete  was  mixed  by  a 
concrete  mixture,  the  girders,  railing  and  back  filling  between  and  » 
behind  the  girders  being  all  completed  in  one  day,  and  the  floor 
slabs  on  the  following  day,  in  order  that  the  completed  bridge  should 
conform  as  nearly  as  possible  to  a  monolith. 

Two  months  after  the  bridge  was  completed  it  was  tested  by 
passing  over  it  a  threshing  machine  engine  weighing  nine  tons, 
coupled  to  a  wagon  carrying  a  water  tank  weighing  about  three 
tons. 

This  load  passed  over  the  bridge  several  times,  with  speeds 
increasing  from  about  two  miles  to  seven  miles  per  hour,  but  we 
could  not  detect  the  slightest  deflection  or  vibration  in  the  bridge, 
and  the  effect  of  the  load  was  not  noticeable  in  any  way. 

The  cost  of  this  bridge  was  as  follows:  Abutments  and  wings, 
66  3-10  cubic  yards  of  concrete  masonry  in  abutments  and  wings,  at 
$9  per  cubic  yard,  $596.70;  41  6-10  cubic  yar$s  in  floor  slabs,  gird- 
ers and  railings,  at  $9  per  cubic  yard,  $374.40;  7,143  lbs.  of  rein- 
forced Kahn  Bars  at  3y2c  per  lb.,  $250;  engineering,  superintend- 
ence and  other  incidental  charges,  $95 ;  total  cost  of  bridge,  $1,316.10. 

The  above  cost  includes  excavation,  forms,  removal  of  old 
bridges,  etc. 

Plan  No.  2. — Bridge  over  Little  River,  Sandwich  South.  Clear 
span  between  abutments,  20  feet;  width  of  roadway  between  rail- 
ings, 16  feet.  This  bridge  was  built  after  the  same  design  as  the 
Pike  Creek  bridge  above  referred  to,  but  the  girders  as  shown  on 
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plan  were  12  in.  by  22  in.  and  16  in.  by  24  in.  for  the  outer  and 
inner  girders,  respectively,  and  the  railings  were  composed  of  8-inch 
copings  and  gas  pipes. 

Plan  No.  3. — Bridge  over  Sullivan  Creek.  Clear  span  14  feet, 
and  a  roadway  18  feet  in  width.  This  bridge  has  concrete  abut- 
ments and  a  reinforced  slab  floor  resting  directly  on  the  abutments. 
The  slab  is  10  inches  thick  at  the  centre  and  nine  inches  at  the 
sides,  and  the  reinforcement  consists  of  Kahn  Bars  %  in.  by  iy2 
in.  and  16  ft.  spaced  9  in.  centres ;  it  is  designed  for  a  10-ton  roller 
or  100  lbs.  per  foot.  The  remaining  flat  top  culvert,  10  ft.  and  8 
ft.  spans  have  floors  8  in.  thick  at  the  middle  and  tapering  to  6  in. 
at  the  sides,  with  smaller  sized  bars. 

The  cost  of  the  girder  bridge  over  Little  River  was  as  follows: 
44  cubic  yards  of  concrete  in  abutments,  including  excavation  and 
moulds,  at  $7.50  per  cubic  yard,  $330;  15  cubic  yards  concrete  in 
floor  and  beams,  at  $9  per  yard,  $135 ;  gas  pipe  railings  and  copings, 
$35;  steel  reinforcements,  $98;  cost  of  construction,  $598;  inci- 
dental costs,  $70;  total  cost,  $668. 

The  cost  of  the  slab  floor  culverts  were  as  follows :  Culvert,  14 
ft.  span,  $325;  culvert,  10  ft.  span,  $267.50;  culvert,  8  ft.  span, 
$235. 

With  reference  to  the  steel  reinforcements,  the  Trussed  Con- 
crete Steel  Company  of  Canada,  head  office,  Toronto,  furnished  the 
plans  of  floor  systems  for  each  bridge,  showing  all  necessary  details 
with  regard  to  the  thickness  of  floor,  the  different  sizes  of  the  bars 
and  rods,  and  the  spacing  of  the  same  for  the  specified  loads  the 
bridge  was  intended  to  carry,  and  the  engineer  has  only  to  check 
over  the  calculations  to  satisfy  himself  that  the  bridge  will  carry 
the  designed  load  with  safety. 

It  is  well  known  that  concrete  masonry  has  great  compression 
strength,  but  is  weak  in  tension.  As  the  lower  portion  of  the  con- 
crete beam  is  subject  to  tension,  the  steel  rod  or  bars  should  be  of 
such  design  as  will  develop  the  full  strength  of  the  bar  without 
slipping  in  the  concrete,  and  it  must  also  have  sheer  members  at- 
tached to  the  bars  to  overcome  the  sheer  and  other  internal  stresses 
in  the  concrete  due  to  the  external  loading. 

The  Kahn  system  of  reinforcement,  I  believe,  fulfils  these  con- 
ditions, as  the  diagonals  are  so  distributed  that  they  resist  internal 
stresses,  prevent  slipping  of  the  bars  in  the  concrete,  are  rigidly 
attached  to  the  main  tension  bars  so  that  no  riveting  or  placing  of 
bolts  is  required  in  the  field,  and  these  diagonals  are  not  in  the  way 
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of  tamping  the  concrete,  and  can  be  easily  put  in  place  by  ordinary 
labor. 

However,  there  are  numerous  other  bars  in  the  market  for 
the  engineer  to  choose  from. 

As  many  contractors  and  some  engineers  have  the  impression 
that  iron  rods  or  bars  placed  near  the  bottom  of  the  concrete  is  all 
that  is  necessary,  I  beg  to  call  their  attention  to  a  paper  written  by 
Mr.  L.  G.  Robinson,  C.E.,  in  the  December  number  of  Applied 
Science,  published  by  the  University  of  Toronto  Engineering  So- 
ciety, in  which  the  requirements  of  steel  reinforcements  in  concrete 
is  treated  in  a  comprehensive  and  very  intelligent  manner. 

In  conclusion,  I  am  of  the  opinion  that  steel  reinforced  concrete 
bridges  will  in  the  near  future  not  only  replace  the  old  wooden 
culverts  and  bridges,  but  will  come  into  general  use  in  bridges  up 
to  spans  of  100  feet  or  more  owing  to  their  relatively  low  cost, 
simple  construction,  adaptability  to  all  conditions  of  soil  and  lo- 
cality, and  their  durability. 

If  due  care  is  taken  in  construction,  these  bridges  will  last 
indefinitely,  with  no  expense  for  repairs. 

I  have  attached  to  this  paper  plans  of  the  bridges  and  an 
extract  from  the  general  specifications. 

Extract  from  the  General  Specifications  for  Concrete 
Bridges  in  the  Township  of  Sandwich  South, 
County  of  Essex,  Ontario. 

All  work  must  be  done  in  workmanlike  manner  and  in  accord- 
ance with  the  plans  and  specifications  furnished  by  the  Township 
Engineer  and  to  his  entire  satisfaction. 

Anything  omitted  from  the  plans  but  which  is  necessary  for 
the  satisfactory  completion  of  the  work  must  be  provided  by  the 
contractor  without  further  charge. 

The  engineer  shall  be  the  sole  judge  of  the  meaning  of  the 
plans  and  specifications. 

Excavation. — The  contractor  shall  excavate  the  foundations  to 
the  depths  and  dimensions  shown  on  plan  and  such  further  dimen- 
sions as  will  allow  for  the  necessary  curbing  of  the  concrete  work. 

All  masonry  must  be  made  of  concrete.  The  floor  and  beams 
of  bridge  shall  have  the  required  cross-section  and  spacings  shown 
on  detailed  plans.  - 

(8) 
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The  abutments  and  wings  shall  be  made  of  concrete  masonry 
composed  of  one  part  of  American  or  Canadian  Portland  cement  of 
approved  brand,  three  parts  of  clean,  sharp  sand,  and  five  parts  of 
crushed  stone.  Gravel  may  be  substituted  for  crushed  stone  in 
abutments,  at  the  discretion  of  the  engineer. 

The  upper  one  and  one-half  inches  of  floor  shall  consist  of  one 
part  of  Portland  cement  to  two  parts  of  clean,  sharp  sand,  thor- 
oughly mixed  and  applied  before  the  remainder  of  the  concrete 
work  in  floor  shall  have  time  to  set. 

The  concrete  in  the  body  of  the  floor  and  beams  shall  consist 
of  one  part  of  cement  to  two  parts  of  sand  and  four  parts  of 
crushed  stone. 

All  exposed  places  of  the  bridge  shall  have  a  coating  of  cement 
mortar  one  inch  thick,  composed  of  one  part  of  Portland  cement 
to  two  parts  of  clean,  sharp  sand,  which  will  be  applied  at  the 
same  time  as  the  backing,  and  the  whole  rammed  while  fresh  to 
insure  a  perfect  bond. 

Moulds  for  concrete  shall  be  composed  of  two-inch  plank 
dressed  on  the  inner  side  and  both  edges  to  a  uniform  thickness, 
and  shall  be  made  stiff  to  prevent  distortion  during  filling ;  moulds 
must  be  left  on  the  masonry  as  long  as  may  be  required  by  the 
engineer. 

Before  laying  the  steel  reinforcement,  the  forms  shall  be  cov- 
ered with  a  layer  of  cement  mortar,  one  part  of  cement  to  three 
parts  of  fine  gravel,  on  which  the  steel  shall  be  laid  as  shown  on 
detailed  drawings,  after  which  the  concrete  shall  be  immediately 
deposited  and  thoroughly  tamped  around  to  form  a  perfect  bond. 

The  concrete  shall  be  mixed  in  a  medium  wet  condition. 

The  cement  must  be  of  the  best  quality  of  freshly  ground  brand 
of  Portland  cement,  approved  by  the  engineer. 

Sand  and  gravel  shall  be  clean,  rather  coarse,  and  free  from 
vegetable  mould  or  other  hurtful  matter,  and  shall  be  screened,  if 
considered  necessary,  by  the  said  engineer  or  inspector. 

All  broken  stone  must  be  made  from  clean,  durable  rock,  and 
crushed  so  that  it  will  pass  through  a  two-inch  ring  and  be  rejected 
by  i/i-inch  ring  where  used  in  abutments  and  wings ;  but  the  stone 
in  floor  and  beams  shall  be  broken  to  pass  through  a  s^-inch  ring. 
Within  these  limits  the  entire  product  of  the  crusher  must  be 
used. 

The  contractor  must  not  make  any  alterations  or  changes  in 
the  work  without  the  consent  of  the  engineer  in  writing. 
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CONCRETE  IN  MUNICIPAL  BRIDGE  WORK. 

BY  JAMES  HUTCHEON,  O.L.S.,  GUELPH. 

Twenty  years  ago  the  use  of  Portland  cement  concrete  was 
very  limited  in  this  Province.  The  manufacture  of  Portland  cement 
in  Canada  was  at  that  time  still  in  the  experimental  stage.  The 
cement  then  being  used  was  imported  from  Europe,  and  being  high 
in  price,  its  use  was  confined  chiefly  to  difficult  foundation  work, 
and  to  a  limited  extent  in  sidewalks  and  street  pavements. 

The  use  of  cement  concrete  for  sidewalk  construction  came 
rapidly  into  favor,  because  of  its  substantial  appearance  and  durable 
qualities,  compared  with  the  materials  then  in  use. 

Though  its  value  for  that  purpose  was  at  once  recognized,  yet 
even  ten  years  ago  there  were  very  few  Municipal  Councils  who 
would  consent  to  its  use  in  bridge  abutments,  though  some  would 
permit  it  to  be  used  in  the  foundations.  To-day  concrete  has  almost 
entirely  displaced  both  stone  and  wood  in  the  construction  of  abut- 
ments, short-span  bridges,  and  culverts. 

It  is  in  almost  universal  use  for  foundations  and  in  the  base- 
ment walls  of  large  buildings,  and  even  in  the  cellar  walls  of  low- 
cost  buildings  it  occasionally  takes  the  place  of  rubble  masonry, 
while  in  the  form  of  concrete  blocks  or  of  moulded  artificial  stone 
it  has  a  recognized  place  among  the  ordinary  building  materials. 
But  the  widest  field  for  expansion  in  the  uses  of  concrete  lies  in 
its  combination  with  steel  in  the  form  of  reinforced  concrete. 

Rapid  though  the  increase  in  the  uses  of  concrete  have  been,  the 
literature  on  the  subject  has  kept  pace  with  the  growth,  till  every 
phase  of  this  subject  appears  to  be  covered. 

So  much  prominence  is,  however,  given  to  the  newer  methods 
of  construction  with  reinforced  concrete,  that  we  are  apt  to  forget 
that  plain  concrete  still  has  its  uses,  and  perhaps  think  that  if 
our  designs  do  not  provide  for  reinforcement  they  are  not  quite 
up  to  date. 

The  experimental  knowledge  of  the  action  between  steel  and 
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concrete  is  now  so  complete,  and  the  experience  with  its  use  in 
construction  so  extended  that  its  safety  and  durability  are  beyond 
question,  when  used  with  reasonable  skill  and  intelligence.  The 
want  of  this  skill  must  for  a  time  retard  its  use  in  municipal  work, 
as  the  necessity  for  careful  supervision  of  concrete  work  is  not  yet 
fully  realized  by  the  average  Council. 

The  work,  as  a  rule,  is  let  to  the  lowest  bidder,  and  often  goes 
to  an  inexperienced  contractor  to  be  carried  out,  under  the  inspec- 
tion of  a  Commissioner  or  a  member  of  the  Council  without  pre- 
vious experience  or  knowledge  of  the  work. 

Limited  in  this  way,  the  engineer,  however  much  he  may  admire 
other  styles  of  construction,  will  confine  his  designs  in  concrete  to 
types  within  the  capacity  of  those  who  are  to  carry  out  those  de- 
signs. The  plain  concrete  arch  is  without  exception  the  best  form 
of  construction  for  culverts  or  short-span  bridges  under  such  con- 
ditions, and  spans  up  to  30  or  40  feet  in  length  can  be  built  by 
local  building  contractors  at  prices  which  compete  with  steel  bridges, 
when  we  take  the  cost  of  the  abutments  for  the  steel  bridge  into 
account,  while  the  appearance  and  durability  of  the  arch  gives  it  a 
decided  preference.  The  span  length  should  be  limited  to  something 
like  the  length  named,  as  an  increase  in  span  much  above  the  length 
mentioned  necessitates  more  expensive  false  work  and  more  difficult 
construction,  with  the  increased  danger  of  settlement  during  con- 
struction, so  that  where  a  greater  length  of  bridge  is  required  the 
length  should  be  made  up  by  increasing  the  number  of  spans  rather 
than  by  increasing  their  length.  In  situations  presenting  no  un- 
usual difficulties  in  obtaining  safe  foundations,  it  will  often  be 
found  that  two  short  spans  of,  say,  20  feet  each,  can  be  built  for 
less  money  than  a  single  span  of  40  feet,  and  at  the  same  time  give 
a  bridge  of  more  pleasing  appearance.  In  fixing  the  proportions 
of  the  arch,  we  cannot  do  better  than  remember  the  old  rule  that 
the  rise  should  not  be  less  than  one-sixth  of  the  span,  but  in  many 
cases  the  formation  of  the  ground  will  admit  of  a  greater  rise  than 
this,  especially  if  the  spring  of  the  arch  be  kept  near  the  low  water 
surface. 

If  the  arch  is  low  and  flat,  its  appearance  will  usually  be  im- 
proved by  making  it  of  the  three-centre  form,  using  short  curve* 
with  a  radius  of  four  feet  or  thereabouts  at  the  abutments. 

In  an  arch  bridge  the  opening  or  waterway  may  usually  be 
considerably  smaller  than  would  be  necessary  for  an  iron  bridge, 
and  need  not  be  much  greater  than  the  maximum  flow  of  the  stream, 
as  even  if  the  arch  runs  full,  no  damage  is  likely  to  result  from 
floating  ice  or  timber.   As  the  wearing  surface  of  the  roadway  above 
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the  arch  need  be  only  a  few  inches  in  depth  at  the  crown,  there 
are  very  few  places  where  this  form  of  bridge  cannot  be  used  with- 
out much  change  in  the  grade  of  the  road. 

In  the  construction  of  the  piers  and  abutments,  the  cost  may  be 
kept  down  without  impairing  the  quality  of  the  work  by  using 
boulder  concrete.  Below  ground  a  1  to  6  gravel  concrete  may  have 
as  much  as  fifty  per  cent,  of  the  volume  of  the  work  made  up  of 
boulders.  When  so  used  the  concrete  should  be  mixed  wet,  so  that 
the  stones  will  bed  themselves  in  it.  Towards  the  spring  of  the 
arch  the  percentage  of  boulders  should  be  reduced.  In  the  arch 
ring  a  concrete  of  one  part  cement  to  five  parts  gravel  has  given 
good  satisfaction. 

If  the  gravel  available  for  the  work  is  fine  or  sandy,  part  of 
it  should  be  replaced  with  broken  stone.  In  a  flat  arch,  a  concrete 
of  1  cement,  2  sand  and  4  broken  stone  is  to  be  preferred.  In  the 
guard  walls,  a  gravel  concrete  of  1  to  8  is  sufficient.  The  thickness 
of  the  arch  ring  in  short-span  bridges  is  a  question  about  which 
we  have  little  available  information.  The  writer  a  few  years  ago 
built  a  20-foot  arch,  with  a  low  rise  and  a  thickness  at  the  crown 
of  10  inches.  A  month  after  completion  it  carried  a  15-ton  roller. 
In  several  35-foot  spans  the  thickness  has  been  made  fifteen  inches 
at  the  crown.  It  would  therefore  appear  that  within  these  span 
limits  a  thickness  at  the  crown  of  one-half  inch  for  each  foot  of 
span  is  safe  practice  for  highway  bridges.  Whether  this  thickness 
may  safely  be  reduced  under  our  present  methods  of  construction 
is  a  question  for  further  trial. 


Discussion. 

Mr.  A.  S.  Code — I  find  very  much  information  in  this  paper. 
I  think  concrete  is  a  coming  thing.  Just  the  other  day  we  noticed 
some  proceedings  against  the  Ohio  Bridge  ring;  those  men  are  in 
the  ' 1  steel  ring ' '  business  over  there ;  they  simply  put  prices  up  so 
high  that  it  is  a  matter  of  necessity  to  think  about  concrete  bridges. 
The  sooner  we  get  figures  to  show  the  comparative  cost  as  to  certain 
lengths,  the  better  shape  we  will  be  in  to  meet  the  coming  necessities. 

In  small  bridges  there  is  another  design  which  would  do  away 
altogether  with  false  work,  which  is  a  considerable  item  in  the 
cost,  a  system  of  steel  eye  beams  bent  to  the  proper  curve,  and  setting 
at  the  ends  on  the  inverted  channels  to  hold  the  ends  in  the  ordinary 
design  of  bridge ;  then  take  No.  22  galvanized  iron,  corrugated  and 
bent  in  a  curved  manner  so  as  to  slip  in  between  the  flanges  on  the 
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steel  beams,  and  thereby  do  away  with  all  false  work.  It  is  found 
that  a  man  can  jump  on  No.  22  iron  bent  in  that  shape  without 
making  any  impression  on  it  at  all.  When  those  things  are  slipped 
in  on  the  flanges  it  does  away  with  all  the  false  work  and  you 
can  put  the  concrete  right  on  top. 

Mr.  Bowman — I  was  much  pleased  to  hear  the  paper  prepared 
by  Mr.  McKay,  an  old  schoolmate  of  mine;  twenty-five  years  ago 
we  were  across  the  way  at  the  School  of  Science  together,  and  I 
have  not  seen  him  very  much  since  then,  but  he  has  had  considerable 
experience  in  engineering  in  the  western  part  of  the  Province.  I 
am  sure  this  paper  will  be  appreciated  by  our  Association.  He 
deals  with  a  comparatively  new  method  of  bridge  construction, 
and  I  think  he  gave  us  some  good  advice  when  he  said  that  plans 
should  be  prepared  by  those  competent  to  do  so  in  all  reinforced 
concrete  work  of  any  dimensions.  Of  course,  a  small  culvert  is  a 
very  small  matter,  but  when  it  gets  up  to  a  considerable  span  it 
needs  an  engineer's  advice  who  has  been  making  this  a  study.  Of 
course  he  suggests  that  the  companies  will  supply  plans — the  com- 
panies that  make  the  reinforcing  material — but  you  are  rather  at 
the  mercy  of  the  company  if  you  resort  to  them,  so  that  there  is  a 
field  for  engineers  that  make  a  specialty  of  reinforced  concrete  work. 
I  see  Mr.  Connor  has  just  come  in,  and  that  happens  to  be  his 
line,  and  if  any  of  our  surveying  friends  have  any  reinforced  con- 
crete problems  that  they  have  to  solve  there  are  engineers  in  the 
field  who  will  help  them  out  without  resorting  to  the  companies.  In 
that  way  they  can  get  what  Mr.  Code  seems  to  be  anxious  to  have, 
a  good  competition  in  engineering  work,  and  that  is  very  much 
to  be  desired,  so  as  not  to  be  at  the  mercy  of  any  contractor  in  any 
particular  line.  Reinforced  concrete  is  bound  in  the  future  to 
compete  with  steel  bridges  where  the  foundations  and  the  situations 
are  suitable.  Of  course  the  steel  bridge  still  has  its  field,  but  rein- 
forced concrete  will  take  a  great  deal  of  the  work  that  heretofore 
went  to  the  steel  bridge  companies. 

Mr.  McMullen — Mr.  President,  I  noticed  that  Mr.  Hutcheon's 
paper  differed  rather  materially  from  the  paper  I  have  just  read 
written  by  Mr.  McKay,  in  the  fact  that  Mr.  McKay  speaks  of  rein- 
forced concrete  almost  entirely,  while  Mr.  Hutcheon  seems  to  be 
quite  satisfied  with  the  old  style  of  non-reinforced  concrete.  Prob- 
ably Mr.  Hutcheon  has  some  very  good  reason  for  building  his  30 
and  40-foot  span  bridges  in  that  way;  it  may  be  more  economical. 
Perhaps  Mr.  Hutcheon  can  tell  us  why  he  prefers  the  concrete 
not  reinforced  for  his  30  and  40-foot  span  bridges. 

Mr.  Hutcheon — In  my  paper  I  refer  to  the  method  of  carry- 
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ing  out  the  work.  Municipal  Councils  in  our  part  of  the  country 
do  not  want  to  pay  an  engineer  very  much  for  supervising  the 
construction;  they  get  a  plan  and  they  want  all  that  is  in  it,  as  a 
rule.  A  commissioner  is  generally  appointed,  the  inspector  and 
the  engineer  see  the  work  under  construction,  or  perhaps  they  do 
not;  so  that  reinforced  concrete  cannot  be  carried  out  very  satis- 
factorily under  those  conditions.  Again,  I  think  the  plain  concrete 
has  the  necessary  strength  and  is  probably  cheaper. 

Mr.  McMullen — You  figure  then  that  the  price  of  the  extra 
concrete  would  pay  for  the  extra  superintendence  that  would  be 
necessary  for  reinforced  concrete? 

Mr.  Hutcheon — Yes.  I  don't  know  that  I  can  compare  costs 
with  the  costs  given  in  the  other  paper.  There  is  a  ten-foot  span 
which  was  built  by  the  County  of  Wellington  with  guard  and  swing 
walls;  it  was  built  complete  for  $210  a  year  ago. 

Mr.  McMullen — Mr.  McKay  gives  $267  for  a  ten-foot  span 
culvert. 

Mr.  Hutcheon — There  are  other  spans.  Here  is  one  built  up 
near  the  Village  of  Hillsburg,  but  I  haven 't  the  price  marked  on  it. 

Mr.  McMullen — I  presume  these  would  be  about  16  feet  long. 

Mr.  Hutcheon — Fourteen  feet  to  your  roadway — 14  feet  and 
then  the.  wing  walls — about  18  feet  over  all.  Here  is  a  blue  print 
of  one  built  in  1905,  and  the  reported  cost  is  $1,900.  That  is  a 
35-foot  span.  The  main  cost  in  that  was  the  foundations.  The 
foundations  are  ten  feet  below  the  spring  of  the  arch. 

Mr.  McMullen — You  didn't  pile  in  that  case? 

Mr.  Hutcheon — No.  Here  is  another  one  built  about  a  couple 
of  hundred  yards  from  the  other,  with  about  the  same  span,  and 
with  a  flatter  arch;  and  the  contract  price  of  that,  let  a  year  ago, 
was  $1,056.    It  was  all  done  by  contract. 

The  President — We  are  very  much  indebted  to  Mr.  Hutcheon 
for  this  explanation,  and  if  there  are  any  other  gentlemen  who  wish 
to  speak  on  these  papers,  we  wish  to  give  them  an  opportunity. 
Mr.  Warren  was  very  much  interested  in  this  matter;  perhaps  he 
will  have  something  to  say. 

Mr.  Warren — Mr.  President  and  Gentlemen,  I  certainly  appre- 
ciate these  papers  very  much.  There  is  some  very  good  technical 
information  given,  and  we  ought  to  appreciate  it  very  much,  because 
these  papers  are  given  by  members  of  our  Association.   We  get  the 
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most  of  this  concrete  information,  or  a  great  deal  of  it,  from  the 
States;  we  get  some  good  things  from  there,  but  when  we  get  it 
from  our  own  country  and  our  own  men  we  ought  to  appreciate 
it  the  more.  There  is  a  paper  called  '  'Municipal  Engineering, ' '  pub- 
lished in  New  York,  and  it  gives  a  great  deal  of  information  regard- 
ing these  things,  practically  on  the  same  lines  as  given  by  Mr. 
Hutcheon  and  Mr.  McKay  in  their  papers,  and  we  ought  to  be 
preparing  ourselves  for  this  concrete,  because  it  is  a  coming  article 
for  building  which  we  want  to  have  in  our  country ;  it  is  going  to 
supersede  the  steel  for  small  culverts.  Of  course  in  our  large  spans 
of  100  feet  or  over  they  will  build  them  of  steel.  I  saw  the  plan 
of  a  bridge  yesterday  in  the  Public  Works  office,  90  odd  feet  of 
concrete,  which  is  a  very  massive  structure.  There  is  no  bridge 
that  has  a  finer  appearance  than  a  cement  or  stone  arch.  I  cer- 
tainly appreciate  these  papers  very  much,  and  I  thank,  the  members 
for  having  given  them  to  the  Association. 

Mr.  Bowman — At  the  risk  of  being  a  little  lengthy  in  my 
remarks,  I  would  like  to  say  one  or  two  things  on  some  of  these 
plans.  Surveyors,  I  think — I  include  myself  as  a  surveyor — are 
apt  to  take  anything  they  see  in  our  Proceedings  as  something  they 
can  bank  upon.  There  is  just  one  little  note  of  warning  about 
some  of  these  plans  we  may  have  reproduced,  and  that  is,  that  the 
situation  will  have  to  be  studied  before  they  can  be  duplicated. 
The  County  of  Wellington,  which  Mr.  Hutcheon  comes  from,  is 
pretty  generally  founded  on  the  rock,  and  Mr.  Hutcheon 's  plans 
no  doubt  have  stood  the  test,  or  else  he  would  not  bring  them  here 
some  years  afterwards  and  show  them  to  us ;  but  if  we  are  to  take 
light  concrete  arches,  similar  to  his  plans,  and  put  them  on  a  foun- 
dation of  quicksand  or  something  equally  unstable,  we  will  probably 
find  some  fine  morning  they  will  be  in  the  bottom  of  the  creek. 
I  don't  think  that  would  be  quite  as  apt  to  happen  with  reinforced 
concrete,  because  the  bars  would  permit  of  settlement  to  a  certain 
extent;  although  they  might  be  cracked,  they  would  still  remain  in 
working  order.  In  that  way  I  think  that  reinforced  concrete  is 
considerably  safer.  In  Mr.  McKay's  plan  there  is  just  one  feature, 
looking  at  that  for  a  few  minutes,  that  I  noticed,  that  I  think  there 
can  be  an  improvement  in,  and  that  is  in  the  concrete  abutments. 
He  says  the  abutments  are  not  reinforced.  The  feature  that  I 
noticed  was  that  he  has  a  batter  from  both  the  back  and  front  of 
these  abutments.  He  tapers  that  up  from  the  width  he  has  taken 
from  the  bottom  to  a  much  narrower  width  at  the  top,  and  he  puts 
a  batter  on  both  back  and  front.  I  believe  that  it  is  a  mathematical 
mistake  to  batter  the  back.  If  any  of  you  have  seen  Theodore 
Cooper's  specifications  for  bridge  abutments,  you  will  have  noticed 


116 


ASSOCIATION  OF  ONTARIO  LAND  SURVEYORS. 


that  he  has.  the  back  plumb;  but  in  order  to  get  the  same  width 
at  the  top,  he  steps  them  in,  and  in  that  way,  instead  of  having 
the  back  battered  and  the  force  applied  so  that  it  will  push  your 
abutment  into  the  creek,  you  have  the  force  applied  horizontally  ; 
those  steps  help  to  keep  the  abutment  erect  instead  of  there  being 
a  tendency  to  push  them  over.  I  believe  they  are  easier  constructed 
if  the  contractor  understands  how  to  do  so,  with  those  horizontal 
steps  at  the  back  and  have  the  back  plumb,  and  then  the  weight 
down  on  those  steps  will  keep  your  abutment  up  to  a  certain  extent 
and  there  is  no  tendency  to  push  them  over.  With  the  battered  back 
there  is  the  tendency  to  push  them  over. 

Mr.  Hutcheon — I  may  say  in  reference  to  the  concrete  plans  I 
have  submitted,  that  none  of  them  are  built  on  rock  foundations. 
I  don't  know  that  I  have  ever  built  an  arched  span  on  a  rock 
foundation.    Those  35-foot  spans  are  built  on  clay  foundations. 

Mr.  Bowman — A  good  solid  foundation? 

Mr.  Hutcheon — Good  firm  clay.  In  the  paper  I  refer  to  a 
20-foot  span  which  I  built  and  put  a  roller  over  a  month  after- 
wards, or  perhaps  less  than  a  month;  that  was  built  in  the  City 
of  Guelph.  We  had  a  road  which  was  pretty  low  and  we  couldn't 
raise  it,  and  I  put  in  two  20-foot  arches  there  and  the  double 
arch  cost  us  about  $1,250.  We  had  a  good  deal  of  difficulty 
with  the  foundations  on  that  case;  we  had  to  keep  a  steam  pump 
going  all  the  time  while  we  were  putting  in  the  foundation ;  I 
think  we  had  a  16-foot  roadway  in  that  case,  and  about  a 
four-foot  cement  sidewalk  and  concrete  guard  walls.  The  cost 
was  lower  than  any  of  these  I  have  submitted.  It  was  done  by 
day  work.  I  hadn't  a  plan  of  it;  I  just  made  a  pencil  sketch; 
but  it  was  a  very  flat  arch. 

Mr.  Warren — Wouldn't  an  abutment  battered  on  the  back 
be  more  likely  to  stand,  a  back  thrust  than  one  built  with  steps? 

Mr.  Bowman — Well,  perhaps  I  can  illustrate  that  better  with 
chalk.  (Makes  rough  diagram.)  Take  that  as  an  illustration  of 
the  abutment  with  a  little  batter  on  the  front;  and  then  to  get 
the  necessary  reduction  in  width  they  put  considerable  batter  on 
the  back.  It  seems  to  me  the  pressure  of  earth  tends  to  push 
that  over.  Whereas,  if  you  step  it  off  in  the  back  you  have  an 
abutment  that  the  pressure  of  the  earth  tends  to  keep  erect;  and- 
that  is  the  method  that  Theodore  Cooper  has  adopted  altogether 
in  his  bridge  abutments,  and  I  think  it  is,  mathematically,  a  better 
proposition  than  the  other. 
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Mr.  McMullen — Don't  you  think  the  element  of  fraction  there 
is  the  important  feature  of  the  step? 

Mr.  Bowman — You  have  the  weight  there. 

Mr.  McMullen — There  is  more  friction  against  the  earth  bank 
with  the  steps  than  there  would  be  with  a  battered  abutment? 

Mr.  Bowman — I  have  not  worked  it  out  mathematically. 

Mr.  Ure — Mr.  Bowman's  criticism  does  not  apply  to  bridges 
such  as  Mr.  McKay 's  plans  show.  There  are  heavy,  massive  concrete 
beams  between  abutments  which  would  make  it  impossible  for 
pressure  from  behind  to  have  any  ^effect  in  the  way  of  pushing 
them  into  the  creek.  That  method  is  all  right  for  steel  bridges, 
but  does  not  apply,  I  think,  to  such  bridges  as  Mr.  McKay  has 
designed. 

Then  there  is  another  thing  that  Mr.  Code  mentioned  I  would 
like  to  call  attention  to,  that  is  doing  away  with  false'  work  by 
building  concrete  bridges  with  eye-beams  and  using  corrugated 
iron  slipped  in  between  the  flanges.  I  think  that  is  a  mistake. 
The  bridge  companies  that  furnish  eye-beams  and  corrugated  iron 
recommend  that,  but  they  are  not  interested  in  concrete  bridges, 
they  are  interested  in  steel  bridges.  They  are  interested  in  selling 
steel,  that  is  all.  In  the  concrete  bridge,  if  there  is  steel  in  it  at 
all,  I  think  the  steel  should  be  entirely  embedded  in  concrete.  If 
it  is  exposed  at  all,  as  this  would  be  exposed — the  under  side  of 
it  would  be  exposed  to  moisture;  it  is  never  painted  or  looked 
after  until  it  falls  down — the  rust  is  continually  eating  its  way 
from  the  bottom  upwards ;  and  you  will  find  it  makes  a  very  much 
stronger  bridge,  and  you  can  use  less  steel  if  you  build  the 
concrete  with  the  eye-beam  embedded  in  it,  with  probably  about 
two  inches  of  concrete  below  the  steel,  and  then  build  your  floor 
on  top  of  that. 

There  is  another  thing  that  we  should  be  on  our  guard 
against,  and  that  is  the  adopting  of  the  plans  furnished  us  by 
trust  concrete  and  steel  companies,  and  other  companies  who  are 
interested  in  steel,  and  putting  those  plans  into  the  hands  of 
inexperienced  men  to  build.  It  looks  to  be  a  very  simple  matter 
to  place  the  steel  according  to  those  plans,  but  it  is  a  very  import- 
ant matter  that  the  steel  should  be  properly  placed,  and  placed 
by  men  who  understand  the  reasons  for  placing  it  where  it  is; 
also  very  important  that  the  concrete  should  be  mixed  in  such  a 
way  that  it  will  have  a  perfect  bond  with  the  steel.  I  have  had 
some  experience  with  that  where  inexperienced  men  would  place 
probably  inferior  concrete,  or  concrete  that  was  too  dry — placing 
the  steel  carelessly  and  mixing  the  concrete  carelessly  and  too 
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dry,  so  that  the  steel  didn't  hold  in  the  concrete,  and  the  result 
is,  no  matter  how  well  the  plans  may  be  drawn,  if  the  work  is 
not  carried  out  with  accuracy  and  with  some  knowledge  on  the 
part  of  the  overseer,  failure  will  follow.  Don't  trust  too  much  to 
the  plans,  but  see  that  the  plans  are  accurately  carried  out.  If 
they  are  not  the  result  will  be  a  failure. 

Mr.  S.  James — Unfortunately  for  me  my  hearing  is  not  very 
good  and  I  am  not  able  to  follow  all  that  has  been  said.  How- 
ever, I  can  recognize  a  little  of  what  has  been  said,  and  I  would 
say  this,  with  reference  to  those  abutments,  that  that  kind  of 
work,  whether  it  be  concrete,  brick  or  stone,  or  wood,  or  what- 
ever it  may  be,  I  think  there  is  too  little  attention  paid  to  it  by 
the  parties  constructing  the  bridge;  whether  the  engineer  omits 
to  be  present  himself  when  the  work  is  being  proceeded  with  or 
not,  I  don't  know,  but  this  much  I  must  say,  that  there  has  been, 
as  a  general  rule,  too  little  attention  paid  to  the  filling  in  of  the 
earth  behind  the  abutment.  Very  often  the  contractor,  or  who- 
ever he  is  who  is  doing  the  work,  is  permitted  to  dump  from  a 
cart  from  the  highway  itself  towards  the  abutment,  just  continu- 
ing that  right  up  to  the  abutment  without  any  regard  to  ramming 
in  or  levelling  down.  Now  that  is  the  greatest  mistake  possible. 
There  is  a  large  amount  of  strain  that  is  lost  by  simply  that 
process.  The  abutment  may  be  as  strong  as  you  like,  still  there 
will  be  more  or  less  pressure  if  it  is  allowed  to  be  done  in  that 
way.  That  is  my  experience,  and  I  have  had  some  little,  though 
not  a  very  great  deal. 

Now  I  think  in  the  construction  of  a  bridge  or  culvert  it  is 
very  important  that  the  filling  should  be  done  properly,  and  that 
the  engineer  should  give  instructions  to  some  one,  if  he  is  not 
present  himself,  to  see  that  that  is  done,  and  that  the  levelling 
is  proceeded  with  horizontally,  or  if  anything,  rather  higher  to- 
wards the  abutment,  than  back  from  it,  and  kept  that  way  right 
along  up  until  the  filling  is  complete.  That  is  my  opinion  of  the 
matter.  I  don't  know  how  the  other  gentlemen  may  look  upon 
it,  but  I  certainly  think  that  this  is  a  very  important  feature  in 
building  abutments  for  bridges  of  that  kind. 

The  President — These  papers  are  very  interesting  to  the  pro- 
fession, and  the  discussion  is  very  valuable.  I  will  gladly  give 
an  opportunity  for  anyone  else  to  give  us  some  information. 

Mr.  Connor — I  think  there  is  no  doubt  for  the  shorter  span 
culverts  that  probably  non-reinforced  concrete  may  be  all  right, 
but  where  you  get  longer  spans  it  would  be  quite  impossible  to 
rely  on  them,  because  if  you  get  an  eccentricity  of  load  it  will 
produce  such  severe  strains  in  the  bottom  or  top  of  your  arch 
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that  the  concrete  cannot  be  depended  upon  to  carry  it.  It  is 
my  opinion,  too,  that  concrete  bridges  should  be  as  carefully  de- 
signed, and  stresses  and  everything  calculated,  just  the  same  as 
if  they  were  steel  structures,  because,  although  they  may  stand 
a  certain  time,  you  may  get  some  day  a  condition  of  loading  that 
will  affect  it,  or  it  may  stand  the  load  a  good  many  times  and 
yet  the  last  time  it  may  go,  through  the  gradual  cracking  of 
the  concrete.  The  insurance  against  that  is  the  use  of  steel. 
While  I  quite  agree  with  the  previous  speakers  that  it  shoufd 
be  very  carefully  placed,  I  would  hardly  think  that  the  extra 
supervision  required  would  offset  the  loss  in  strength  by  the 
omitting  of  the  steel.  It  is  possible  to  place  steel  without  going 
into  it  so  very  carefully,  and  yet  accomplish  a  great  deal,  and 
strengthen  the  structure  very  materially  by  the  introduction  of 
plain  bars. 

There  is  another  little  point  which  was  mentioned  and  that 
is  reinforcement  of  steel  beams.  I  think  that  is  uneconomical 
in  every  way,  unless  the  beam  was  so  shallow  and  the  depth  of 
the  concrete  so  great  that  the  steel  is  all  kept  down  well  below 
the  neutral  axis.  In  fact,  the  efficiency  of  the  steel  is  directly 
in  proportion  to  its  distance  from  the  neutral  axis.  Any  steel 
you  have  near  the  neutral  axis  amounts  to  absolutely  nothing. 
So  that  the  steel,  in  order  to  be  economical,  should  be  kept  as 
near  the  bottom  of  the  slab  as  possible. 

Mr.  Hutcheon — In  concrete  steel  beams  I  think  the  ten- 
dency is  to  have  the  reinforcement  built  in  a  factory  so  that  it 
can  be  placed  or  held  in  place  while  the  concrete  is  being  put 
in.  I  think  that  the  tendency  in  building  beams  now,  instead 
of  trusting  to  the  inspector  to  see  it  is  in  place,  is  to  have  it 
fastened  in  place. 

Mr.  Connor — To  a  certain  extent.  It  applies  more.  I  think, 
to  the  slabs  where  they  manufacture  a  fabric  of  the  required 
strength  that  is  simply  placed  and  rolled  out  in  position,  but  it 
cannot  be  done  to  the  same  extent  in  beams.  The  reinforcement 
is  often  built  on  the  ground  and  that  requires  a  certain  amount 
of  care.  The  Kahn  bar  in  a  measure  satisfies  that  requirement, 
the  flange,  and  so  on,  being  ready  and  made  to  the  proper  size. 

The  President — I  don't  like  to  shut  off  discussion  of  such 
interesting  papers  as  these,  and  if  anyone  else  has  anything  he 
wishes  to  say  we  would  give  him  a  few  moments,  but  time  is 
passing,  and  we  will  have  the  benefit  of  the  papers  and  the  dis- 
cussion in  our  Annual  Report. 
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RIGHTS  OF  WAY. 

BY  WILLIAM  ERNEST  MCMULLEN,  ST.  JOHN,  N.B. 
\ 

In  the  year  1848  the  first  sod  of  the  St.  Andrews  &  Quebec  Rail- 
way was  turned,  and  after  many  vicissitudes  the  railway  was  opened 
for  business  about  the  year  1857.  This  was  the  first  railway  in 
New  Brunswick,  and,  as  its  name  implies,  was  projected  to  connect, 
for  military  as  well  as  commercial  purposes,  the  seaport  of  St. 
Andrews  with  the  ancient  City  of  Quebec.  Perhaps  those  who  en- 
couraged the  construction  of  this  railway  from  a  military  stand- 
point had  in  mind  the  memorable  march  of  the  104th  Regiment 
on  snowshoes  during  the  winter  of  1813-4,  when  they  traversed  the 
wilderness  between  Fredericton  and  Quebec  in  order  to  assist  the 
Upper  Canadian  troops  in  defending  the  frontier.  This  St.  An- 
drews &  Quebec  Railway  was  the  nucleus  of  the  Canadian  Pacific 
system  in  New  Brunswick.  It  never  reached  Quebec.  In  fact, 
for  a  number  of  years  the  northern  terminus  of  the  road  was  not 
far  from  the  town  of  Woodstock,  N.B.,  and  subsequently  became 
the  New  Brunswick  &  Canada  Railway,  which  eventually  consisted 
of  a  line  between  St.  Andrews  and  Woodstock,  a  branch  to  St. 
Stephen,  another  eight  miles  long  to  Houlton,  Maine,  and  another 
six  miles  long  to  Vanceboro,  on  the  border.  In  the  meantime  other 
railways  were  being  constructed  in  New  Brunswick.  A  road  from 
St.  John  into  the  State  of  Maine,  under  the  elaborate  title  of 
"The  European  &  North  American  Railway  for  Extension  from 
St.  John  Westward,"  was  opened  in  1867.  This  road  went  into 
the  hands  of  a  receiver  and  afterwards  became  the  St.  John  & 
Maine  Railway.  The  Fredericton  Branch  Railway,  a  22-mile  line, 
was  built  in  the  late  sixties  between  the  City  of  Fredericton  and 
the  St.  John  main  line.  This  line  was  operated  until  1883  as  a  dis- 
tinct railway,  when  it  was  taken  over  by  the  New  Brunswick  Rail- 
way. The  latter  was  a  line  first  constructed  from  Gibson,  opposite 
Fredericton,  to  Aroostook  County,  Maine,  eventually  being  con- 
tinued to  Presque  Isle.  Maine,  and  extended  into  Woodstock  and 
north  to  Edmunston.  In  1882  the  New  Brunswick  Railway  acquir- 
ed the  New  Brunswick  &  Canada,  and  in  1883  the  St.  John  & 
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Maine,  and  the  Fredericton  Branch.  After  operating  these  lines 
until  1887,  the  New  Brunswick  Railway  Company  Leased  them  to 
the  Canadian  Pacific  for  a  thousand  years,  less  one  At  the  time 
when  most  of  these  lines  were  being  located  there  was  a  railway 
hunger  in  the  land.  The  land  itself  was  worth  so  little  without  a 
railway  that  owners  in  many  cases  freely  gave  the  right  of  way. 
In  other  cases  the  right  to  traverse,  properties  with  the  railway 
track  was  verbally  given,  and  in  many  cases  at  the  present  time, 
unless  adverse  possession  can  be  shown,  the  right  of  way  does  not 
appear  to  extend  beyond  the  ends  of  the  sleepers.  Some  deeds  of 
the  right  of  way  were  obtained,  but  on  most  of  the  branch  lines  it 
seemed  to  be  the  exception  rather  than  the  rule  when  title  was 
obtained  in  this  way.  On  the  Western  Extension,  however,  as  the 
St.  John  Main  Line  was  commonly  called,  deeds  were  generally 
had  when  the  line  passed  through  settled  territory,  and  after  a 
lapse  of  about  forty  years,  the  writer,  in  making  a  right  of  way 
survey  on  these  lines,  was  called  upon  to  make  their  acquaintance. 
When  the  Canadian  Pacific  acquired  the  New  Brunswick  Railway 
S}rstem  there  were  practically  no  reliable  track  or  right  of  way 
data,  such  as  profiles  or  plans  showing  railway  lands  and  align- 
ment. In  the  old  days  they  seemed  to  scrape  along  without  these 
things,  but  conditions  are  very  different  now.  Competition  is 
keen,  and  railways  to  be  successful  must  be  handled  systemati- 
cally in  all  their  various  departments.  A  railway  spends  money 
for  power  and  looks  for  it  again  in  haulage  tolls.  The  expendi- 
ture of  power  depends  upon  grades,  curves,  distance,  and  physical 
condition  of  roadbed,  so  that  where  these  items  can  be  improved  it 
will  mean  less  power  in  proportion  to  the  tonnage,  and  consequently 
more  profits.  It  will  be  seen  that  in  order  to  know  exactly  where 
we  are  in  the  matter  of  grades  and  alignment,  and  where  we  would 
be  as  regards  right  of  way,  etc.,  in  the  event  of  any  changes,  a 
survey  to  obtain  such  information  was  very  necessary.  Not  only 
this,  but  in  connection  with  maintenance  work,  information  is  being 
continually  asked  for  which  involves  much  time  and  many  special 
trips  unless  it  is  properly  compiled  after  a  comprehensive  survey. 
It  was  conditions  such  as  these  that  recently  called  for  a  re-survey 
of  New  Brunswick  lines.  The  general  scheme  of  the  survey  was 
to  make  a  centre  line  traverse  and  tie  in.  right  of  way  fences,  lot 
lines,  parish  and  county  boundaries,  locate  the  properties  of  the 
various  owners  alone:  the  line,  run  rail  levels,  obtain  approximately 
the  original  ground  line,  and  note  the  dimensions  of  culverts, 
etc.  Such  a  survey  in  New  Brunswick  involved  many 
more  difficulties  than  would  be  found  in  a  similar  survey  in 
probably  any  of  the  Provinces  to  the  west.  There  wa.s  never 
any  comprehensive  system  of  survey  adopted  bv  the  Government. 

(9) 
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The  Province  began  to  be  settled  after  the  British  occupation 
of  Canada  in  1760,  and  twenty-three  years  later  the  few  settlers 
already  here  were  largely  augmented  by  the  arrival  of  the  Loyal- 
ists from  the  revolted  colonies.  The  Loyalists  received  land  grants 
principally  along  the  St.  John  River,  and  from  that  time  to  the 
present  land  obtained  from  the  Crown  has  been  in  the  form  of 
grants  of  any  convenient  size  and  shape,  being  a  subdivision  of 
nothing  but  simply  so  much  land  surveyed  and  cut  of  the  wilder- 
ness. Sometimes,  of  course,  these  grants  consisted  of  very  large 
blocks,  which  were  subdivided  into  lots.  For  example,  the  sol- 
diers who  served  in  the  1812-14  campaign  were  granted  land 
which  was  allotted  to  them  in  tiers  of  uniform  lots,  and  occasion- 
ally a  certain  man  and  associates  would  be  granted  a  large  par- 
cel, which  would  be  divided  into  lots  for  the  several  grantees. 
But  there  are  no  such  things  as  base  lines  and  subdivisions  as  gen- 
erally understood  in  the  newer  Provinces.  Practically  all  lines, 
long  or  short,  were  run  by  the  needle,  and  as  might  be  expected, 
the  compass  is  the  universal  instrument  used  for  their  re-survey. 
The  nature  and  extent  of  my  survey  did  not,  as  I  am  sure  you 
will  understand,  warrant  the  spending  of  much  time  in  tracing  out 
lot  lines,  nevertheless  in  some  cases  where  limits  of  the  right  of 
way  and  the  proper  tying  in  of  my  work  depended  upon  deter- 
mining them,  I  went  to  some  trouble  in  doing  so.  Where  party 
lines  were  marked  by  fences,  and  these  checked  with  the  lines  on 
the  original  Crown  Lands  plans,  they  were  usually  accepted  as  the 
best  evidence  of  the  location  of  those  lines.  In  a  number  of  cases 
there  were  no  fences,  but  original  lines  re-surveyed  had  been  marked 
hy  blazes,  and  very  frequently  there  was  no  trace  whatever  of  an 
existing  line.  While  the  "Act"  is  silent  as  to  method  of  re- 
survey,  in  laying  down  these  lots  upon  paper,  I  adopted  what  I 
believed  the  only  reasonable  one  of  proportioning  surplus  or  defi- 
ciency between  known  lines  and  running  them  on  the  course  in- 
tended in  the  original  survey  as  nearly  as  this  could  be  determined. 
Sometimes  this  direction  could  be  obtained  from  a  line  in  the  vicin- 
ity, which  had  been  run  in  the  original  survej^,  but  more  often  it 
was  laid  down  from  the  astronomical  course  after  allowing  for  the 
declination  of  the  needle  and  the  annual  variation.  The  former, 
at  present  in  the  vicinity  of  St.  John,  is  about  20°  30'  west,  and 
the  latter,  until  within  the  last  few  years,  was  considered  to  be 
about  3'  per  annum.  At  present  the  declination  appears  to  be  at 
its  maximum,  for  there  is  no  appreciable  annual  change. 

The  system  of  conveyancing  in  vogue  in  this  Province  gave  me 
no  little  trouble  in  locating  those  portions  of  the  right  of  way  for 
which  there  were  deeds.  I  do  not  know  of  one  case  in  which  these 
properties  were  located  and  described  with  reference  to  the  lines  of 
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an  original  grant.  Rarely  the  parcels  were  described  by  metes 
and  bounds,  but  very  frequently  the  description  was  similar  to  the 
following : 

Conveyance  from  James  Jones  to  the  E.  &  N.  A.  Railway  Co. 

All  and  singular  that  certain  lot,  piece  and  parcel  of 
land  situate,  lying  and  being  in  the  parish  of  Petersville,  in  the 
County  of  Queens  and  Province  of  New  Brunswick,  and  described 
as  follows: 

Bounded  on  the  north-westerly  side  by  the  lands  of  one  James 
Belyea,  on  the  south-easterly  side  by  the  lands  of  one  Thomas 
Trott,  on  the  north-easterly  side  by  the  lands  of  the  said  James 
Jones,  and  on  the  south-westerly  side  by  the  lands  of  the  said 
James  Jones,  the  same  being  a  piece  of  land  ninety-nine  feet  in 
width,  running  in  a  north-westerly  and  south-easterly  direction,  the 
same  being  a  part  of  the  farm  now  occupied  by  James  Jones  and 
his  wife  Margaret,  and  along,  across  and  over  which  the  said  the 
European  &  North  American  Railway  Company  for  extension  from 
St.  John  westward  are  now  building  and  laying,  or  intend  to  build 
and  lay,  the  railway  of  the  said  company,  which  is  to  extend  from 
the  City  of  St.  John  westward  to  the  eastern  boundary  of  the 
State  of  Maine. 

The  difficulties  attendant  upon  the  location  of  this  property 
forty  years  after  the  description  was  written  are  too  apparent  to 
require  further  explanation.  I  usually  looked  up  some  aged  resi- 
dent who  was  familiar  with  the  property  owners  in  the  locality 
at  that  time,  or  failing  in  this,  I  would  then  go  to  the  Registry 
Office  and  endeavor  to  find  a  record  of  the  grantor's  deed.  Quite 
likely  the  description  here  would  be  similar  to  the  one  in  question 
in  referring  to  contiguous  owners  for  the  bounds.  Then  the  deeds 
of  these  owners  would  be  referred  to  if  they  could  be  found.  Some- 
times people  did  not  bother  recording  their  deeds,  and  this  would 
add  to  the  difficulty.  But  in  almost  every  case  by  enquiry  or  search 
the  property  was  located.  In  the  Registry  Offices  all  conveyances 
are  recorded  under  the  names  of  Grantor  and  Grantees  in  alpha- 
betical order.  This  is  the  only  way  in  which  they  are  recorded, 
there  being  no  reference  whatever  to  the  original  lot  or  grant,  so 
that  you  would  find  the  conveyance  of  John  Smith's  land  in  one 
parish  indexed  with  John  Smith's  land  in  another.  Registered 
plans  would  often  have  been  of  assistance  in  my  survey,  but  these 
are  remarkable  by  their  absence.  In  the  Registry  Office  for  the 
City  and  County  of  St.  John,  where  they  have  continuous  records 
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for  the  last  120  years,  there  are  about  100  plans.  In  a  couple  of 
other  Registry  Offices  that  have  been  in  existence  from  80  to  100 
years,  I  could  carry  all  the  plans  of  both  offices  very  comfortably 
under  my  arm.  I  think  some  of  the  finest  people  in  Canada  live  in 
New  Brunswick,  but  I  wish  some  of  the  good  old-timers  had  pro- 
vided a  little  different  system  of  surveys  and  records. 

For  the  field  work  two  box  cars  were  fitted  up.  The  one  with 
bunks  and  a  drawing  table,  and  the  other  with  a  dining  table,  stove, 
and  quarters  for  the  cook.  The  party,  besides  myself,  was  com- 
posed of  a  transitman  and  two  picketmen,  a  draughtsman,  a  lev- 
ener  and  rodman,  and  three  chainmen  who  went  ahead  and  paint- 
marked  one  rail  every  hundred  feet.  These  last  could  cover  eight 
or  nine  miles  a  day  without  much  trouble,  and  after  getting  their 
work  well  ahead  of  the  party,  were  recalled  to  locate  right  of  way, 
fences,  culverts,  etc.  The  leveller  would  cover  about  four  and  a 
half  miles  per  day,  and  when  he  got  too  far  ahead  of  the  transit 
was  recalled  and  ran  a  spare  transit  for  a  while.  The  transitman 
was  paid  $75  per  month  and  draughtsman  the  same ;  leveller,  $60, 
and  the  others,  most  of  them  engineering  students,  $1.35  per  day. 
The  cook  got  $40  per  month.  The  average  progress  of  the  field 
work  was  a  little  over  two  miles  a  day,  and  the  average  cost  of  the 
field  work,  exclusive  of  car  furnishings  and  inclusive  of  wages 
and  board,  was  $14  per  mile.  The  cost  of  fitting  up  the  cars  with 
stoves,  bunks,  blankets,  mattresses,  tables,  dishes,  etc.,  amounted 
to  about  $150.  I  was  unable  to  obtain  a  draughtsman  when  the 
party  first  started  out,  and  when  I  did  he  was  never  able  to  over- 
take the  field  work.  This  was  the  source  of  more  or  less  trouble, 
and  in  prosecuting  work  of  this  kind  again  I  would  see  to  it  that 
the  drawing  went  along  with  the  transit  work,  even  if  the  plan  had 
to  be  started  in  the  middle  of  the  survey.  I  found  also  that  what 
seems  easy  and  matter  of  course  to  a  man  who  has  seen  a  great 
deal  of  service  in  the  field,  is  not  always  so  apparent  to  an  engin- 
eering student.  These  young  men  are  excellent  in  many  ways,  and 
much  the  better  men  for  their  training  so  far  as  it  has  gone,  but 
we  sometimes  forget  that  they  are  yet  schoolboys,  and  look  too 
soon  for  ripened  fruit. 

In  commencing  the  track  traverse  the  instrument  was  plumbed 
over  the  zero  of  the  chainage  with  the  telescope  directed  to  the 
pole.  Readings  were  then  taken  to  each  hundred-foot  station  in 
succession,  and  finally  to  the  foresight  or  turning  point.  These 
turns  on  curves  were  usually  taken  about  every  500  feet,  and  from 
end  to  end  of  tangents.  The  following  is  the  manner  of  entering 
the  notes  in  the  field  books : 
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Station! 

B.  S. 

1.8. 

F.  S. 

Course  Remarks 

2324  +  50.5 
2329+- OO 

232O  +  O9.3 
2324  +  50.5 

2  "*2  ^  4-  OO 

26  +  OO 

27  +OO 

28  +  OO 

29  +  OO 

S.  6°  14'  E. 
N   z°  10'  W 
N.  20  15' W. 
N.  o°  32'  E. 
N.  30  25'  E. 
N.  6°  30'  E. 
S.  6"  30'  W. 

Observations  for  meridian  were  taken  usually  at  intervals  of 
two  to  five  miles.  Most  of  these  were  solar,  but  a  number  were  also 
taken  of  the  Pole  star.  The  method  adopted  in  observing  the  sun 
was  as  follows:  The  transit  was  set  at  one  end  of  a  tangent  and 
sighted  to  a  station  at  the  other,  the  horizontal  limb  reading  zero. 
The  telescope  having  previously  been  levelled,  and  the  index  error 
(if  any)  noted,  it  is  now  directed  towards  the  sun's  easterly  and 
lower  limb  if  it  be  forenoon,  or  the  easterly  and  upper  limb  if  it 
be  afternoon.  After  reading  both  horizontal  and  vertical  limbs,  the 
vertical  arc  and  the  lower  horizontal  plate  are  set  free,  the  telescope 
plunged  and  revolved  horizontally  180  degrees,  and  the  first  opera- 
tion repeated.  The  following  is  the  field  book  entry  and  record 
of  the  calculation.  Latitude  and  longitude  were  obtained  by  scaling 
from  an  eight  mile  to  the  inch  map. 


FIELD  NOTES 
Houlton  Branch  July  13TH,  1907 

Obs.        Atlan.  Std.  Time       Limbs  Horizontal  Vertical        Station  to  Station 

A.  3-J4P-        U.  E.     1590  14'  R.        49°59'        41  50 

B.  3.21  P.        U.  E.  320°  18'  30"  -  A.  48°59' 


CALCULATION 

210  56'  3i"  =  Decln.  at  Noon 
o°  00'  54"  =  Corr.  for  time  of  obs. 


21  55  37     Decln.  at  time  of  obs 
(a)        68    4  23      Polar  distance. 

49°  59  00"  =  Obs.  alt. 
49  Refrn. 


49°  58'  n" 
6 


Parallax 
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490  s8'  17"  Formula 

_i5_46_    Semi.dia.  ^  ■  j sin  j,  sin 

49°  42' 31"  X       sin  6  sine 
(b)        40  17  29  =  Co-alt.  or  Z.  dist. 

46°   4'  30"  =  Lat. 
.  (c)       43°  55'  3o"  =  Co.  Lat. 

(a)  68°  4;23;; 

(b)  Sin  400  17'  29"  =  9.810686 

(c)  "   43°  55'  3o"  =  9-84n3i 

1528  17'  22"  9.651867 

Sin  76    8  41=9.987175 
68    4  23 


Sin    8°   4'  1 8"  =  9. 1 47403 


9.134578 
9.651867 


9.48271 1 

9.741355  =  Cos.  560  32'  48" 

56°  32'  48"  doubled  =113°   5'  36" 
Horizontal  angle    =  1590  14' 
Semi  dia.  =        15'  46" 


N.  2720  35'  22"  E. 

A.  =      N.    87  24  38  W. 

B.  =  N.  87  25  38  W. 
Mean  N.    870  25'    8"  W. 

The  above  is  not  written  for  the  benefit  of  the  past  masters 
present,  but  solely  for  the  apprentices.  It  will  be  noticed  that  the 
calculation  is  not  elaborate,  and  the  work  of  observing  is  not 
troublesome  when  one  has  acquired  the  habit.  The  writer  suggests 
a  method  similar  to  the  one  described  as  being  exceedingly  useful  as 
a  check  in  traverses  of  any  considerable  extent.  It  is  hardly  neces- 
sary to  say  that  observations  within  an  hour  of  noon  are  not  satis- 
factory. With  the  transit  carefully  packed  on  a  track  velocipede, 
a  man  unaided  can  take  a  number  of  observations  over,  say,  20  miles 
within  a  day.  The  velocipede  was  also  used  for  a  number  of  obser- 
vations taken  at  night,  many  of  them  taken  without  any  assist- 
ance.   A  still  night  should  be  selected  if  possible,  and  the  velo- 


RIGHTS  OF  WAV. 


127 


cipede  loaded  with  the  transit,  a  small  lantern  with  a  reflector  in 
it,  and  a  few  candles.  It  is  better  to  have  an  assistant  hold  the 
lantern  for  you,  but  if  necessary  he  can  be  dispensed  with.  Coming 
to  the  beginning  of  a  tangent,  a  candle  is  lighted  and  set  on  the 
rail,  then  proceeding  to  the  far  end  of  the  tangent  the  transit  is 
plumbed  over  the  rail  and  sighted  to  the  lighted  candle.  No  care 
was  taken  to  observe  the  star  at  any  particular  time,  such  as  at 
the  elongation.  With  an  ordinary  watch  and  the  ample  means 
along  a  railway  of  checking  it,  there  is  no  difficulty  in  reading 
the  time  of  an  observation  to  a  half  minute,  aud  the  greatest  error 
which  can  occur  through  the  noting  of  the  time  is  at  the  rate  of 
half  a  minute  of  arc  per  minute  of  time,  and  becoming  less  the  more 
distant  the  star  is  from  the  meridian. 


The  following  are  the  field  notes  and  calculation  in  connection 
with  an  observation  of  the  Pole  star: 


Obs.  Polaris  June  11-12,  1907,  between  Welsford  and  Grand 

Bay. 

Mean  Std.                Defln.  Lat.  Location. 

9- P-    $&}  «°"*        Tan  E.  of  Bayard. 

2    l\f  B1^d°n- 


CALCULATION. — OBS.  NO.  2. 


gh  mean  0f  0DS-  times 

25     30  difference  between  60th  Mer.  and  M.  S.  T. 


9    31     15  mean  time  of  obs. 

8      8     29  transit  of  Polaris  M.  S.  T. 


1    22  46 

S2m  46s  -^-4  =  20°  41'  30"  =P 
i  P  =  io°  20'  45" 


COS  21°  42'  40" 
COS   22    54  20 


9.968044 
9.964329 


O.OO3715 

Cot  10  20  45   =  10.738601 


10.742316  =  tan  790  44'  30 
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Sin  2i°  42'  40"  =  9.568010 
Sin  22  54  20    =  9.590188 


44°  37' 
+  i°  11'  40 


=  co-lat 


9.977822 

Cot  10  20  45    =  10.738601 


45  48  40 
22  54  20 


10.716423  =  tan  79°  7'  301 


37' 


44°  37' 


240  43'  15"  mean  defln. 
37' 


-   1  1 1  40 


N.  240    6'  15"  W. 


43  25  20 
21  42  40 


tan  \  (s  +  z) 


Formula 
cot  \  P  cos  \  (a  -  b) 


tan  \  (s  -  2) 


cos  \  (a  +  b) 
cot  %  P  sin  \  (a  -  b) 


sin  -J-  (a  +  b) 


The  method  of  plotting  by  tangents  was  adopted  and  proved 
satisfactory  as  regards  accuracy  and  speed.  Many  favor  using  lati- 
tudes and  departures,  and  certainly  there  is  no  better  method  as 
regards  accuracy,  but  I  do  not  consider  it  quite  so  speedy  as  the 
former.  In  using  latitudes  and  departures  with  odd  distances  it 
will  be  best  to  use  tables  of  logarithms  and  logarithmic  cosines  and 
sines.  I  find  these  tables  preferable  to  ordinary  latitude  and  depar- 
ture tables  even  when  the  latter  are  taken  out  to  minutes.  The 
matter  of  obtaining  the  degree  of  curvature  B.C.  and  E.C.  is  an 
office  job,  and  often  a  tedious  one,  becoming  very  complicated  in 
the  cases  of  compound  and  reverse  curves.  Where  the  curves 
were  short,  however,  and  the  P.I.  fell  within  the  right  of  way,  they 
were  run  to  intersection  and  the  external  measured.  By  reference 
to  a  table  of  the  elements  of  a  one-degree  curve  the  curvature  and 
tangent  distances  can  be  at  once  obtained  with  very  few  figures. 

In  conclusion,  I  would  say  that  my  little  party  were  very 
comfortable  in  their  house  on  wheels,  and  so  far  as  the  table  was 
concerned,  we  lacked  none  of  the  ordinary  requirements  of  civilized 
man.  I  contrast  our  favorable  circumstances  in  these  respects  with 
my  memory  of  the  first  bush  survey — not  an  unpleasant  memory 
by  any  means — in  which  we  had  to  carry  everything  on  the  outside 
before  we  could  wear  it  within  us.  A  little  incident  in  the  matter 
of  obtaining  provisions,  which  may  be  of  value  to  members  of  the 
profession  and  others,  concludes  this  paper.  Fresh  beef  and  mut- 
ton was  to  be  had  without  difficulty,  but  after  a  time  certain  mem- 
bers of  the  party  sighed  for  a  change,  and  looked  with  covetous 
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eyes  upon  the  hens  which  gathered  their  food  beside  our  ears. 
Negotiations  were  opened  with  their  owner  without  success,  the 
hens  were  laying  and  were  not  for  sale.  When  evening  came  the 
river  was  tried  for  fish,  with  no  luck,  and  in  a  moment  of  abstrac- 
tion, or  something  else,  the  fisherman  left  his  baited  line  hanging 
out  of  the  car  window.  The  rest  of  the  circumstances  are  very 
sad — for  the  parties  concerned — but  it  is  necessary  to  relate  them 
in  order  to  complete  the  story.  The  worm — and  incidentally  the 
hook — was  swallowed  by  a  thoughtless  hen.  Now,  the  men  of  the 
party  were  humane  if  anything,  and  after  a  brief  consultation  it 
was  decided  that  an  operation  for  the  alienation  of  the  hook  must 
be  performed  in  order  to  relieve  the  unfortunate  fowl  of  that  indi- 
gestible barb.  The  decision  was  carried  into  effect  without  delay, 
the  principal  instrument  in  the  surgical  operation  being  the  ubiquit- 
ous survey  axe.  Unfortunately,  from  the  standpoint  of  the  hen, 
the  operation  was  not  a  success,  and  she  lost  the  number  of  her 
mess.  Next  day  at  noon  she  was  accorded  a  decent,  and,  for  a 
hen,  a  very  fitting  burial,  at  which  most  of  the  party  were  present 
and  took  an  active  part. 

Discussion. 

Mr.  D.  D.  James — I  did  not  quite  understand  Mr.  Mc- 
Mullen's  explanation  as  to  the  method  he  followed  in  the  reading 
of  the  instrument. 

Mr.  McMullen — The  instrument  is  set  at  24,  for  brief,  and 
back-sighted  at  station  20.  I  find  the  course  to  be  south  6 
degrees,  14  minutes  east,  astronomically;  my  telescope  is  re- 
volved and  I  sight  the  next  station  from  it;  the  reading  of  the 
instrument  is  north  5  degrees,  ten  minutes  west.  My  instrument 
is  always  reading  the  astronomical  course.  I  find  that  to  start 
with  and  I  set  the  graduation  of  my  instrument  to  read  that 
course.  When  I  am  on  the  course  north  5  degrees,  ten  minutes 
west,  my  instrument  is  reading  5  degrees,  10  minutes  to  the  left. 

Mr.  James — How  is  the  instrument  graduated? 

Mr.  McMullen — From  zero  around  to  180  degrees;  but  I  don't 
think  you  would  have  any  trouble  operating  that,  no  matter  what 
the  graduation  was.  It  is  exceedingly  useful,  because  your  instru- 
ment is  always  on  the  astronomical  course,  and  it  is  very  handy 
in  plotting. 

Mr.  James — I  find  in  reading  the  astronomical  course  or 
compass  course  that  when  one  gets  a  course  near  90°,  say  85°, 
and  gets  another  course  85°,  altering  the  direction  from  east  to 
west,  or  south-east  to  south-west,  you  are  very  likely  to  book 
that  south-east,  too,  not  noticing  the  change  from  the  direction 
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east  to  west,  and  in  consequence  of  that  I  like  to  have  a  compass 
graduate  from  0  to  360,  and  simply  read  all  my  courses  on  the 
instrument  from  it;  and  if  I  want  to  have  north-east  and  south- 
west afterwards,  I  can  convert  them,  otherwise  I  have  the  con- 
tinuous reading.  Whenever  the  letters  are  mixed,  personally  I 
make  mistakes  that  way. 

Mr.  McMullen — That  is  a  thing  one  must  be  careful  about. 
There  is  danger  of  making  an  error,  but  where  the  courses  are 
put  down  in  this  way,  running  no  greater  than  90°  it  is  much 
more  convenient  for  plotting. 

Mr.  James — That  is  the  tangent  method — plotting  by  the 
tangent  of  the  angle? 

Mr.  McMullen — Yes.  I  might  have  20  or  30  courses  I  would 
like  to  lay  off,  I  would  establish  a  long  meridian  and  then  take 
a  base  of  10  inches  or  any  multiple  of  ten,  then  take  my  table  of 
natural  tangents  and  lay  off  all  these  various  tangents,  and  then 
by  joining  these  parts  of  the  lines  which  are  parallel  to  my  courses 
it  is  an  exceedingly  quick  method  of  plotting,  and  very  accurate. 

Mr.  James — I  may  say  I  have  done  quite  a  bit  of  right  of 
way  work  on  a  plan  of  that  sort,  and  with  the  money  and  time 
that  are  usually  at  the  disposal  of  a  person  in  that  situation,  I 
have  found  that  plotting  the  course  with  a  large  protractor  sug- 
gests itself  to  me  as  the  easiest  way;  and  for  the  accuracy  of 
it  completely  within  bounds,  the  way  I  like  best  is  to  draw  a 
straight  line  from  end  to  end  of  the  roll  of  tracing  cloth  and  lay 
a  protractor  on  there,  one  of  these  14  inch  protractors,  having  it 
distinctly  marked  for  the  degrees  on  itself  in  Indian  ink;  mark 
the  courses  from  0  to  360  just  as  they  are  noted  in  the  book  and 
then  from  this  long  line,  whatever  course  you  make  it,  along  the 
course  of  the  tracing  cloth,  you  can  put  this  protractor  on  wher- 
ever you  are  working  and  make  it  read  a  course  on  that  line,  and 
then  take  off  any  bearing  you  like. 

The  President — I  suppose  you  use  a  parallel  rule? 

Mr.  James — Yes;  a  parallel  rule  or  square;  sometimes  one 
is  more  convenient  than  the  other. 

Mr.  Walker — I  have  listened  to  this  very  instructive  paper 
of  Mr.  McMullen 's  with  a  great  deal  of  interest,  the  more  so  as 
I  have  been  engaged  myself  personally  during  the  past  year  in 
exactly  similar  work  on  the  Ontario  Division  of  the  Ontario  & 
Quebec  Railway.  Mr.  McMullen  and  myself,  I  suppose,  received 
similar  instructions,  and  we  have  both  been  engaged  in  the  same 
kind  of  work.  There  is  one  thing  I  should  like  to  ask  him.  Of  course 
there  were  no  special  instructions  issued  by  the  chief  engineer 
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regarding  the  method  of  making  field  notes,  and  I  didn't  follow 
the  method  suggested  by  him.  Might  I  ask  him  (referring  'to 
diagram),  does  that  represent  an  angle  in  the  line  of  one  degree? 
Does  that  represent  a  bend  in  the  line? 

Mr.  McMullen — It  does.  That  is  my  intention,  to  illustrate 
the  beginning  of  a  curve.  My  intention  was  to  show  this  as  the 
tangent  between  station  20  and  24,  and  then  you  are  starting  off 
on  a  curve. 

Mr.  Walker — The  method  adopted  by  me  was  usually  to  run 
the  curves  to  intersection,  measure  the  external  and,  if  necessary, 
the  intermediate  points  in  order  to  arrive  at  the  curvature.  The 
point  I  wanted  to  mention  was  in  regard  to  the  convergence  of 
the  meridian.  I  took  observations  similar  to  Mr.  McMullen 's 
about  every  five  miles,  and  of  course  the  variation  of  the  meri- 
dians on  an  east  and  west  line  is  considerable.  I  had  a  line 
about  30  miles  long,  a  straight  line,  and  of  course  in  placing  a 
bearing  on  that  line  it  would  have  to  be  referred  to  some  particu- 
lar meridian.  The  method  I  adopted  was  to  take  a  meridian 
about  the  centre  of  the  section  ;  that  is,  when  surveying  between 
here  and  London.  I  took  a  meridian  about  Guelph  Junction,  and 
reduced  all  my  bearings  to  that  meridian,  as  I  considered  other- 
wise we  would  have  to  put  on  a  different  bearing  on  the  line 
about  every  half-mile  or  so.  So  that  in  my  work  I  state  on  my 
plan  that  all  bearings  are  reduced  to  what  was  really  the  80th 
meridian. 

I  don't  know  that  there  is  anything  else  I  have  to  say  in 
regard  to  this  matter.  We  were  fitted  up  similar  to  Mr.  Mc- 
Mullen with  cars,  and  although  we  didn't  have  any  adventures 
with  chickens,  still  we  had  a  very  pleasant  time  indeed,  and  not 
long  hours. 

All  my  observations  I  took  at  night  on  the  star.  We  usually 
took  them  at  each  station  we  stopped  at;  and  it  occurred  to  me 
in  that  way  we  were  able,  perhaps,  to  do  a  little  more  work  than 
by  stopping  in  the  middle  of  the  day  to  take  an  observation. 

Mr.  McMullen — I  am  rather  glad  Mr.  Walker  mentioned  that 
matter  about  the  convergence  of  the  meridians.  I  found  a  little 
difficulty;  although  down  in  our  country  we  don't  have  the 
long  tangents  you  do  in  Ontario.  Sometimes  we  would  have  a 
tangent  a  mile  long,  but  very  rarely. 

I  may  say  after  going  over  a  certain  section  of  the  line  I  found 
a  discrepancy  between  the  angles  which  had  been  carried  on  and 
my  observations.  With  a  transit  out  on  a  line  an  obser- 
vation  of  the   sun   is   only  going  to  be  a  matter  of  eompara- 
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tively  few  minutes,  and  I  could  take  quite  a  large  number  of 
observations  in  one  day  by  going  along  myself  and  just  observing 
the  sun  in  that  way,  and  I  found  the  observation  of  the  sun  very 
satisfactory. 

The  President — I  think  it  is  a  very  good  i  3ea  to  do  what  Mr. 
Walker  did,  in  referring  his  courses  to  a  certain  point,  for  in- 
stance, about  midway,  at  Guelph  Junction;  then  anyone  taking 
up  his  plan  afterwards  would  be  able  to  calculate  accurately. 

Where  I  was  working  last  summer  I  was  running  out  block 
lines,  and  they  ran  east  and  west  for  18  miles,  and  all  the  lines 
are  noted  west  because  I  changed  the  angle  sufficiently  at  each 
six-mile  corner,  so  that  at  the  centre  of  each  six-mile  block  the  line 
would  be  due  north  and  south,  so  that  the  course  will  refer  to  the 
centre  of  meridian.  That  is  according  to  the  Dominion  system  of 
survey. 

Mr.  Jones — I  think  the  bearings  should  be  made  to  agree  with 
the  local  surveys.  In  Western  Ontario  Mr.  Chalmers  and  I  were 
associated  in  a  right  of  way  survey  about  200  miles  long  from  Port 
Arthur,  and  we  allowed  discrepancy  of  angle  and  convergence  of 
meridian  to  be  lumped  together  in  evening  up  our  bearings  right 
through  the  country,  so  that  each  bearing  was  a  true  astronomical 
bearing  as  far  as  we  could  tell  for  that  section  of  country. 
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[This  Association  is  not  responsible,  as  a  body,  for  the  opinions 
expressed  in  its  Papers  by  Authors.] 

CITY  AND  TOWN  LOTS. 

BY  S.  BRAY,  CHIEF  SURVEYOR,  DEPARTMENT  OF  INDIAN  AFFAIRS, 

OTTAWA,  ONT. 

By  a  Provincial  Act  passed  about  fifteen  years  ago  it  was 
provided  that  no  Municipal  Council,  except  the  Council  of  a  city 
or  town,  shall  lay  out  any  roads  or  streets  more  than  100  nor  less 
than  66  feet  in  width,  except  where  an  existing  road  or  street  is 
widened,  or  unless  by  the  permission  of  the  Council  of  the  County 
in  which  the  municipality  is  situate;  but  any  road  when  altered 
may  be  of  the  same  width  as  formerly.  And  it  further  enacts 
that  no  highway  or  street  of  a  less  width  than  66  feet  shall  be 
laid  out  by  any  owner  of  land  without  the  consent  of  the  Council 
of  the  municipality,  by  a  three-fourths  vote  of  the  members  thereof. 
This  enactment  has  proved  to  be  a  very  wise  one. 

No  action  appears  to  have  been  taken  to  regulate  the  depths 
of  lots.  This  would  appear  to  be  a  matter  of  great  importance, 
both  from  an  economical  standpoint  and  on  account  of  the  public 
health.  If  lots  are  laid  out  with  a  depth  so  small  that  the  back 
yards,  where  houses  are  built,  are  continually  in  the  shade,  the 
general  health  of  the  residents  will  certainly  be  more  or  less 
affected.  And  again,  if  the  lots  are  laid  out  of  too  small  a  depth, 
the  city  or  town  in  which  they  are  situated  has  too  great  a  pro- 
portion of  street  area  to  maintain  for  the  amount  of  assessable 
land  area.  This  point  may  be  especially  illustrated  in  the  sketch 
below. 

This  sketch  shows  a  portion  of  Metcalf  Street,  in  the  City  of 
Ottawa,  and  I  may  say  there  are  parts  of  the  said  city  similarly 
laid  out.  Between  Gladstone  Avenue  and  Frank  Street,  as  shown 
on  the  said  sketch,  there  is  a  depth  of  only  one  lot.  I  may  here 
say  that  the  very  great  majority  of  lots  in  the  city  are  only  99 
feet  in  depth,  and  this  is  a  depth  very  commonly  adopted  in  many 
cities  and  towns.  Again,  between  Lewis  Street  and  Gilmour  Street 
.  there  is  a  similar  depth  of  only  99  feet.  In  both  of  these  cases 
the  houses  in  many  instances  front  on  one  street  and  their  back 
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yards  are  on  the  other.  It  is  evident  that  the  city  has  to  construct 
and  maintain  two  streets  where  one  would  be  ample,  and  in  addi- 
tion to  this  has  not  only  less  land  to  assess,  but  on  account  of  the 
fronts  of  the  opposite  lots  facing  on  back  yards,  they  are  neces- 
sarily depreciated  in  value. 

It  may  be  contended  that  this  is  a  state  of  affairs  that  should 
have  been  attended  to  by  some  proper  officer  of  the  municipality, 
who  should  have  refused  to  accept  the  subdivision.  This  does  not 
appear  to  be  the  duty  of  any  officer.  The  lands  were  laid  out, 
the  plans  filed,  and  the  lots  sold,  and  the  city  saddled  with  an 
extra  street,  and  a  large  number  of  lots  unduly  diminished  in 
assessable  value. 
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It  is  also  to  be  noted  that  when  a  city  has  progressed  with 
ordinary  success,  that  a  store  99  feet  in  depth  is  very  shallow.  In 
fact,  the  building  cannot  be  built  with  this  depth,  as  it  is  neces- 
sary to  keep  back  from  the  rear  line  a  sufficient  distance  to  admit 
light  at  the  back  of  the  building.  I  think  it  should  be  admitted 
that  99  feet  is  too  shallow  a  depth  for  a  city  or  a  town  lot.  It 
would,  in  my  opinion,  be  a  wise  measure  to  have  an  Act  passed 
limiting  the  depth  of  a  block,  that  is  to  say,  from  one  side  to 
another  in  both  directions,  to  250  feet,  thus  making  the  lots  125 
feet  deep;  of  course  subject  to  variation  where  the  shape  of  the 
land  or  the  inequality  of  its  surface  requires  it. 
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In  this  connection  it  would  evidently  be  also  a  move  in  the 
right  direction  if  all  subdivisions  of  lands  in  city,  town  or  village 
lots  for  sale  were  submitted  to  a  proper  officer  of  the  municipality 
for  examination,  he  could  then  suggest  amendments  and  finally 
approve  or  reject  the  subdivision,  as  the  case  may  be.  This  duty 
could  be  well  performed  by  the  County  Surveyor  or  by  the  City 
or  Town  Engineer,  according  to  the  location  of  the  land. 

I  may  be  allowed  to  digress  a  little  in  this  matter  with  regard 
to  admission  of  sunlight.  I  believe  it  is  admitted  by  all  medical 
men  that  sunlight  is  essential  to  good  health,  and  consequently  to 
success  in  every  undertaking,  yet  we  are  beginning  to  permit  the 
erection  of  enormously  high  buildings  in  our  cities  which  effectu- 
ally prevent  the  sun  from  shining  on  the  streets,  except  for  a  very 
limited  time.  The  stores  on  the  ground  floor  are  necessarily  always 
in  gloom,  and  business  has  to  be  transacted  with  artificial  light. 
It  appears  to  be  also  doubtful  whether  my  neighbor,  on  the  oppo- 
site side  of  the  street,  has  an  equitable  right  to  erect  a  building  so 
as  to  place  my  offices  continually  in  shade  and  gloom  and  compel 
me  to  the  extra  expense  of  artificial  light.  It  is  also  to  be  remem- 
bered that  if  enormously  high  buildings  are  erected  on  both  sides 
of  the  street  a  draft  will  be  prevalent  through  the  street  that  at 
times  will  be  almost  unbearable.  I  have  been  informed  that  there 
is  a  by-law  in  the  City  of  London,  England,  that  no  building  shall 
be  erected  with  a  height  greater  than  the  width  of  the  street  in 
front  of  it.  Of  course,  if  the  owner  wishes  to  add  to  the  height 
of  his  building,  he  can  place  it  back  from  the  edge  of  the  street 
the  distance  he  wishes  to  add  to  its  height.  I  think  it  would  be 
greatly  to  the  benefit  of  the  whole  Province  if  this  matter  were 
dealt  with  by  the  Legislature  and  an  Act  passed  similar  to  the 
London  by-law,  limiting  heights  of  buildings.  It  would  thus  be 
out  of  the  power  of  any  city  to  grant  a  permit  under  any  cir- 
cumstances to  construct  a  building  so  high  that  injury  would 
result  directly  and  indirectly  to  individuals  and  to  the  public  gen- 
erally. 
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[This  Association  is  not  responsible,  as  a  body,  for  the  opinions 
expressed  in  its  Papers  by  Authors.] 

PRELIMINARY  LOCATION  IN  THE  BUSH. 

BY  ROBERT  LAIRD,  HAILEYBURY,  ONT. 

An  assistant  locating  in  the  extreme  north,  though  hardwork- 
ing, honest,  ingenious,  painstaking  and  unusually  "bush-wise," 
was  surely  gaining  the  reputation  of  being  a  slow-coach  with  the 
head  office,  because  he  did  not  know  and  did  not  think  out  a  very 
simple  wrinkle  connected  with  his  work. 

His  ingenuity  was  sadly  misused,  and  all  because  he  had  not 
conceived  the  idea  that  it  was,  and  is,  possible  to  run  in  a  curve  on 
the  ground  without  establishing  a  single  transit-point  upon  the 
curve  itself;  he  had  a  firm  conviction  that  his  transitman  must  of 
necessity  set  the  transit  on  the  curve — preferably  at  the  P.  C,  or  if 
not  there,  then  at  the  P.  T. — in  the  case  of  a  compound  curve;  he 
regarded  the  P.  C.  C.  as  a  point  from  which  he  could  no  more  escape 
than  we  all  can  escape  the  confidences  of  our  friends. 

This  obsession  led  to  disaster  in  the  country  in  which  he  was 
working;  primeval  forest  lands,  with  brooks  and  small  lakes  a 
plenty,  and  high,  rocky  hills  with  precipitous  faces  the  common 
feature. 

When  his  P.  C,  P.  T.  or  P.  C.  C.  fell  within  the  margins  of 
a  lake,  in  the  midst  of  a  stream,  or  on  a  nearly  vertical  rocky  wall, 
as  was  the  case  more  often  than  otherwise,  he  described  this  as 

"  hard  luck"  and  proceeded  to  bridge  the  stream  with 

heavy  timbers,  to  drive  long  plugs  for  the  transit  legs  in  marshes 
and  lake  margins,  or  to  erect  platforms  at  rocky  faces;  establish 
thereon  with  care  his  P.  C,  set  the  transit  over  it,  and  proceed  to 
another  point  on  the  curve — which,  being  out  of  sight  because  of 
the  trees,  might  or  might  not  prove  suitable  for  a  transit-point, 
and  this  was  not  disclosed  until  a  line  had  been  cut  out  thereto 
and  chained;  if  not  suitable,  the  building  operation  was  repeated 
or  the  line  abandoned  and  a  second  try  made  for  another  and  more 
desirable  point. 

All  this  is  easily  avoidable  by  a  much  more  elastic  method 
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than  that  of  laying  down  a  curve  by  its  chords,  i.e.,  by  short  or 
semi-tangents  to  the  curve.  This  method — as  far  as  I  am  aware — 
has  not  been  amplified  by  any  field-book  writer;  perhaps  it  has 
been  considered  too  obvious  and  simple  to  merit  description;  but 
that  case  in  point — the  bridge-building  person  of  my  experience — 
seems  to  warrant  a  short  statement  regarding  it. 

Had  he  been  asked  to  run  in  a  curve  of  10  degrees  deflection, 
he  would  not  have  hesitated  to  disregard  the  P.  C.  as  a  transit- 
point,  but  would  have  measured  along  the  tangent  produced  the 
sub-tangential  distance  corresponding  to  the  degree  of  curvature 
desired,  there  set  his  transit,  turned  the  10  degrees,  laid  down  the 
remaining  sub-tangent — which  is  also  the  leaving  tangent  from  the 
curve — made  proper  correction  for  chainage,  and  gone  gaily  on; 
but  50  degrees  of  curvature  was  to  him  quite  a  different  matter. 

If  the  first  10  degrees  of  a  curve  can  be  so  laid  down,  so  can 
the  following  ten,  or  any  other  number  of  degrees. 

The  leaving  tangent  of  the  first  part  is  then  the  entering  tan- 
gent of  the  second  part,  and  for  every  distance  along  this  tangent 
there  is  a  corresponding  angle  of  deflection  just  as  truly  as  there 
was  for  any  entering  sub-tangential  length;  and  this  is  true  for 
the  third  or  any  following  part. 

Now,  to  suggest  the  elasticity  of  this  method.  There  is  no 
good  reason  for  selecting  a  certain  length  of  tangent  or  a .  certain 
number  of  degrees  of  deflection;  the  proper  considerations  which 
determine  these  are  as  follows : 

1.  Any  distance  along  the  tangent  to  the  curve,  beyond  the 
P.  C,  whose  abcissa  distance  from  that  curve  is  not  too  great  for 
the  convenient  and  fairly  accurate  offsetting  of  stakes,  and  such 
that  the  leveller  may  easily  observe  the  elevations  of  the  correspond- 
ing points  on  curve,  notwithstanding  the  obstruction  to  view  by 
trees,  vegetation,  etc. 

2.  That  the  point  be  so  chosen  that  a  good  foresight  from  it 
may  be  had. 

3.  That  it  be  suitable  for  a  transit  point. 

Suppose,  then,  we  desire  to  lay  out  a  3°  curve  through  an  angle 
of  50  degrees  to  the  left  of  a  given  tangent,  the  P.  C.  of  which  is 
L.  320+57 ;  this  hub  is  set,  if  possible,  and  the  tangent  is  produced 
to  any  distance  at  the  discretion  of  the  picketman ;  this  distance  for 
a  3°  curve  should  not  exceed  350  feet. 

The  chainmen  are  furnished  with  a  table  of  offsets,  at  five-foot 
intervals,  of  tangential  length ;  they  offset,  if  required,  to  the  left 

(10) 
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L.  321,  the  offset  for  45  feet ;  L.  322,  that  for  145  feet,  etc.,  etc 
(Should  they  mislay  this  table,  they  are  permitted  to  use  the  ap- 
proximate formula  x  =  %  n2  D.) 

In  the  meantime  the  transit  is  moved  forward  and  set  up  at 
the  end  of  the  line.  Suppose  the  chainage  of  this  hub  is  found  to 
be  323+62.1,  being  a  tangential  length  of  323+62.1  —  320+57  = 
305.1  feet;  the  angle  corresponding  is  18°.09'  and  length  of  arc 
605  feet. 

This  angle  is  turned  to  the  left,  and  the  picketman  instructed 
to  cut  not  less  than  350  feet  and  not  more  than  650. 

The  chainage  of  the  point  on  curve,  ahead  of  the  transit,  where 
this  tangent  touches  is:  Chainage  of  P.  C.  plus  the  arc  320+57 
+  6+05  «=  326+62 ;  the  chainage  of  the  transit  point  back  of 
that  curve  point,  and  reckoning  from  it,  is  the  chainage  of  that 
curve  point  minus  the  tangential  length  326+62  —  3+05.1  =  323 
+56.9.  (The  correction  for  chainage  is  made  at  the  transit  point 
for  simplicity.) 

With  this  chainage  the  men  go  ahead;  offsetting  station  L. 
324,  offset  for  260  feet;  L.  325,  that  for  160  feet;  L.  327,  that 
for  40  feet,  etc.,  etc.,  as  before. 

The  chainage  at  the  end  of  this  line  is  found  to  be  329+72.8, 
then  tangential  length  is  329+72.8  —  326+62  =  310.8  feet. 

Corresponding  angle  is  18°. 29'  and  arc  is  616.1  feet. 

This  angle  is  turned  and  the  chainage  correction  made  as 
.before. 

The  new  point  on  curve  is  326+62  +  6+16.1  =  332+78.1. 

Now,  total  angle  turned  is  18°.09'+18°.29'  =  36°.38',  leaving 
58*— 36°. 38'  =  13°.22'  still  to  be  run;  the  corresponding  tangential 
length  is  223.8  feet  and  arc  is  445.6  feet. 

The  instruction  to  the  picketman,  at  the  second  transit  point, 
was,  cut  the  line  310  feet  to  the  curve  point  and  223.8  feet  beyond 
it  or  to  chainage  332+78.1  +  2+23.8  =  335+01.9. 

This  hub  is  then  set  correctly  and  the  completing  angle  there 
turned.  It  will  be  noted  that  this  hub  must  fall  on  the  sub-tangent 
to  the  curve,  or  on  the  tangent  passing  through  the  P.  C.  C.  when 
the  curve  is  compounded. 

Chainage  is  again  corrected  and  the  P.  T.  hub  set  223.8  feet 
ahead  of  the  transit  point,  thus  completing  the  curve  at  station 
322+78.1  +  4+45.6  =  337+23.7. 

In  the  case  of  a  compound  curve  the  process  is  continued  by 
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turning  off  from  this  leaving  tangent  of  the  first  branch,  the  angle 
corresponding  to  the  distance  beyond  the  P.  C.  C,  proper  for  the 
second  branch.  (If  a  1°  curve,  and  tangent  322  feet:  then  the  angle 
6°.26'.) 

The  form  of  field  notes  is  shown  below : 


P.  T.  L. 

T.  P. 

(322.0) 

P.  C.  C.  L. 


T.  P. 

(223.8) 
P.-  L. 


T.  P. 

(310.8) 
C.  P.  L. 

T.  P. 

(3.03-1) 
P.  C.  L. 


3-* 

-67 

3 

>«■ 

•45-7=  ^-45-o 

340 

9 
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7  + 

23-7 
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01.9  =  4^99.9 

>i- 

2  -r 

78.1 
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330 

9^ 

■  72.8=  ^-67.3 
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(  ) 
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(0.4  ) 

6-r 

62 
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(0.9  ) 

5 

(offset) 

4 

(17-7) 

3- 

62.1  =  -^56.9 

3 

(15.2) 

2 

(5-5) 

1 

(0.5) 

320 -f 

57 

6°  26' 


643-3 


1  Curve  Left  6°  26'  L.  C. =643.3' 


:3°  22' 


180  29' 


180  09' 


50°  00' 


445.6' 


616.1' 


605.0' 


1666.7 

3  Curve  Left  500  L.C.  =  i666.7 


Note. — The  sum  of  the  short  tangents  has  no  relation  to  the 
sum  of  the  sub-tangents  to  the  curve. 

You  will  have  noticed  that  the  stakes  were  offset  to  the  curve, 
if  required;  that  has  not  been  the  custom;  on  the  contrary,  stakes 
are  set  in  the  lines  as  cut,  but  with  the  initial  letter  before  the 
station  numbers  omitted,  and  with  the  words  " offset  Left  —  ft." 
written  on  the  back  of  the  stakes,  except  on  those  stakes  set  where 
the  tangents  touch;  these  are  fully  marked,  thus.  L.  326+62. 
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The  reasons  for  this :  Offsets  at  an  exact  right  angle  are  often 
not  practicable  because  of  the  trees.  (For  this  reason  also  a  close 
calculation  of  abcissa  is  not  made,  that  for  the  nearest  five-foot 
being  deemed  sufficient.)  The  rodman  and  leveller  readily  find  the 
stakes  in  this  position,  and  use  them — which  is  perhaps  doubtful 
in  the  case  of  stakes  hidden  in  underbrush — the  topographer  also 
has  definite  points  and  elevations  to  work  from.  The  rear  chain- 
man  has  an  undisturbed  point  at  which  to  hold  the  chain;  these 
stakes  are  left  standing  and  are  verified  by  the  topographer;  the 
chainmen  know  that  this  will  be  done.  Foremen  of  clearing  gangs, 
when  properly  instructed,  have  no  difficulty  in  laying  out  the 
right-of-way  correctly. 

The  chief  instrumental  advantages  of  this  method,  in  rough 
ground  covered  by  trees  or  broken  by  water,  cliffs,  etc.,  are  the 
avoidability  of  short  sights  and  the  latitude  possible  in  the  choice 
of  ground  for  the  transit  points.  Curvature  being  introduced, 
largely  to  avoid  obstructions,  and  the  curve  running  around  the 
hills,  the  tangents  are  often  in  better  ground,  being  outside  the 
curve,  whereas  the  long  chords  being  inside  often  cut  across  very 
bad  ground  indeed. 

It  might  be  noted,  too,  that  for  equal  lengths  of  abcissa  to  a 
curve,  there  is  always  one  less  transit  point  by  this  method  than 
by  that  of  a  chord  method. 

Other  advantages  are :  The  picketman  and  axemen  do  not  wait 
for  the  chainage,  but  cut  ahead  to  any  point  at  the  discretion  of 
the  picketman.  The  chainmen  have  plenty  of  time  to  properly  do 
their  work,  and  do  not  delay  others,  as  the  chainage  of  the  hub 
at  the  end  of  the  line  is  not  required  until  the  transit  is  brought 
forward  and  set  up,  except  in  one  case,  i.e.,  the  final  hub. 

One  transit  point  alone,  ho  matter  how  long  the  curve  (except 
it  be  compounded,  when  two  are  set)  demands  exact  placing,  and 
that  being  an  unusual  operation,  is  more  likely  to  be  properly  per- 
formed. A  chainman  who  will  insist  on  and  will  secure  the  exact 
setting  of  a  point  when  it  is  a  duty  repeatedly  performed  is  a 
jewel  rare.  Errors  of  considerable  magnitude  are  liable  to  occur, 
especially  when  one  of  the  party  is  an  habitual  talker,  the  fascina- 
tion of  a  joke  completely  dulls  the  fine  edge  of  observation;  a  hub 
may  be  driven  plumb,  or  when  driven  be  several  inches  out  of  place, 
and  the  point  taken  on  it  anyhow,  so  that  the  point  of  the  joke  be 
not  missed. 

The  procedure,  to  emphasize  the  idea  in  all  minds,  that  this 
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is  an  important  duty  and  one  that  must  be  done  properly,  has  been 
as  follows:  When  a  hub  is  to  be  set  to  chainage,  the  chainmen  first 
lay  off  the  correct  plus ;  the  picketman  drives  the  hub,  the  chainmen 
lay  off  the  plus  again,  marking  a  line  at  right  angles  to  the  transit 
line  across  the  hub;  the  picketman  takes  point  therein;  if  for  any 
reason  the  hub  does  not  contain  both,  the  operation  is  repeated  until 
it  does.  The  essential  feature  of  this  is,  that  the  chainmen,  who  are 
held  responsible,  shall  repeat  the  measurement  as  often  as  necessary, 
and  shall  remain  in  position  to  repeat  it  until  after  the  signal  has 
been  given  for  the  transit  to  come  ahead. 

The  transitman,  when  in  position  to  look  back  along  the  line, 
sets  his  vernier  at  180°,  sights  back,  and  revolves  the  upper  limb 
but  does  not  plunge  the  telescope;  his  vernier  is  now  at  0°,  and 
the  angle  is  set  off  by  direct  reading.  This  was  found  necessary 
as  the  cross-hair  diaphragms  of  the  instruments  supplied  were 
much  too  thin,  and  in  the  extreme  changes  of  temperature  (often 
40  degrees  in  a  morning  and  as  much  in  the  afternoon)  consid- 
erable hourly  variations  in  the  line  of  collimation  were  found. 

The  chainmen  have  been  required  to  blaze  a  large  tree  on  that 
side  facing  the  hub,  and  to  mark  thereon  all  information,  as  at 
P.  C:  "P.  C.  3°  C.  Left  50°,"  or  as  at  transit  point:  "T.  P.  A 
Left  18°.09\    323+62.1  =  323+56.9." 

The  picketman 's  instructions  included  the  following: 

Hubs  shall  not  be  set,  where  avoidable,  in  soft  ground  or  in 
ground  that  is  worked  by  the  roots  of  a  wind-swayed  tree,  nor  point 
taken  on  a  stone  nor  on  bare  rock.  (It  is  possible  that  tangential 
transit  points,  being,  as  they  are,  distant  from  centre  line,  may 
remain  through  construction  days  and  furnish  permanent  reference 
marks. ) 

Hubs  shall  not  be  set,  when  approaching  a  steep  rise,  close 
up  to  the  foot  of  it,  but  far  enough  back  therefrom  so  that  the 
transit  may  be  able  to  see  to  the  top  of  it,  nor  so  far  beyond  the 
crown  of  the  rise  that  more  than  two  feet,  at  the  foot  of  the  picket, 
is  hidden  from  the  transit  thereby. 

A  general  order  to  all:  No  one  shall  stand  in  the  line,  neither 
between  the  picket  and  the  transit,  nor  behind  either,  that  their 
signals  may  not  be  obscured. 

This  method  may  be  combined  with  the  chord  method  by  set- 
ting a  hub  at  any  C.  P.  and  then  proceeding  in  the  usual  way.  and 
may  be  used  at  any  time  in  avoiding  obstructions,  etc..  etc. 

In  the  event  of  an  inaccessible  P.  C.  the  tangent  is  produced  to 
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a  convenient  point,  the  proper  angle  turned  there  and  a  point  on 
curve  set ;  thence  the  remainder  of  the  curve  is  run  in. 

Should  an  obstacle  cover  the  P.  C.  and  prevent  the  production 
of  the  tangent,  a  hub  is  set  in  the  tangent,  an  angle  turned,  and  the 
proper  tangential  distance  set  out  therefrom;  through  the  latter 
point  a  line  is  run  parallel  to  the  tangent,  whose  length  is  equal  to 
that  tangential  length  already  laid  out,  plus  the  distance  from  hub 
on  tangent  to  P.  C.  This  is  now  a  point  on  curve,  and  a  line  through 
it  parallel  to  the  sight  line  off  the  tangent  is  also  tangent  to  the 
curve,  so  that  the  remainder  of  the  curve  may  be  laid  out  therefrom 
as  desired.  An  obstacle  within  the  curve  may  be  avoided  by  fol- 
lowing a  tangent  from  any  suitable  point  on  the  curve  until  that 
obstacle  is  passed,  thence  setting  a  point  on  the  curve  and  con- 
tinuing as  usual. 

The  field  book  published  by  Edward  Butts  contains  a  table 
of  tangents  and  arcs  for  each  minute  of  deflection  for  curves  of 
whole  degrees  from  this  by  inspection  or  by  simple  multiplication 
one  obtains  the  angle  and  arc  corresponding  to  the  stated  tangent. 
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[This  Association  is  not  responsible,  as  a  body,  for  the  opinions 
expressed  in  its  Papers  by  Authors.] 

AN  OLD-TIMER'S  HOLIDAY  TRIP. 

BY  MR.  CHARLES  UNWIN,  O.L.S. 

Captain  Gamble,  our  esteemed  Secretary,  having  requested  me 
to  write  a  paper  for  the  present  meeting,  and  not  being  willing  to 
accept  my  statement  that  I  was  unable  to  comply  with  his  wish,  I 
will  do  my  best  to  supplement  my  former  reminiscences  by  giving 
an  account  of  a  holiday  trip  taken  during  the  past  summer. 

Our  good  City  of  Toronto  gives  its  permanent  employees  two 
weeks'  holidays  during  the  year,  and  not  wishing  my  work  to  get 
too  far  behind,  I  divided  my  fortnight  into  two  parts. 

During  the  first  part  I  took  a  trip  to  Georgian  Bay,  where 
I  had  an  invitation  to  spend  some  time  (in  fact,  no  time  limit 
was  set)  with  some  friends  who  live  on  "Present  Island,"  which 
place  I  saw  for  the  first  time  in  1851  when  on  my  way  with  the 
late  Col.  Dennis — afterwards  Surveyor-General,  but  then  plain 
John  Stoughton  Dennis,  P.L.S. — to  survey  several  Indian  reserves 
along  the  north  shore  of  Lake  Huron. 

At  that  time  the  Indians  were  gathering  on  the  island  for 
their  presents,  from  which  custom  the  present  name  of  the  island 
is  derived. 

The  house  owned  by  my  friends  on  this  island  was  built  by 
a  wealthy  lumberman,  and  apparently  money  was  no  object  to  him. 
He  evidently  did  not  make  it  by  surveying,  for  during  my  long 
life  I  have  known  of  few,  if  any,  in  our  profession  who  had  made 
more  than  they  could  comfortably  get  along  with. 

1  am  told  that  Mr.  Dodge,  the  former  owner,  had  many  hun- 
dreds of  scow-loads  of  good  loam  put  on  the  island,  which  in  its 
natural  state  was  like  most  of  the  islands  in  the  Georgian  Bay, 
nearly  all  bare  rock  or  moss-covered.  There  is  now  a  good  garden 
and  a  most  spacious  mansion,  with  the  same  conveniences  as  are 
enjoyed  in  the  best  houses  in  Toronto,  viz.,  hot  and  cold  water, 
baths,  lavatories,  and  in  fact,  everything  that  the  most  fastidious 
could  think  of.  The  rooms  are  very  large  and  lofty — my  bedroom 
was  about  18  x  20. 
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Present  Island  is  just  opposite  the  town  of  Midland,  about 
half  an  hour's  journey  by  gasoline  launch  and  about  an  hour  from 
Penetanguishene,  now  called  Penetang. 

EXTRACT  FROM  DIARY,  1907. 

Tuesday,  9th  July. — Took  11.45  a.m.  train  for  Penetang;  went 
on  parlor  car  with  Misses  Bessie  and  Margaret  McAuley  as  far 
as  Allandale,  where  I  had  to  change  cars  for  Penetang,  leaving 
my -friends  in*  the  train  for  Deerhurst.  I  was  shown  into  a  car 
said  to  be  for  Penetang,  but  soon  found  out  that  it  was  for  To- 
ronto, but  had  plenty  of  time  to  change  and  proceed  on  my  way  to 
Penetang,  where  I  arrived  about  3  p.m.,  meeting  Miss  Currie,  my 
sister,  and  Messrs.  Barclay,  Graham,  Watson,  the  Curries'  nephew, 
and  Garvin  Langmuir. 

After  spending  a  little  time  in  Penetang,  we  went  in  a  launch 
to  Present  Island. 

Wednesday,  10th,  went  to  Penetang,  where  I  called  on  an  old 
gentleman  (Mr.  Thompson,  now  the  oldest  man  in  the  town),  whom 
I  had  met  when  visiting  the  place  in  1851,  and  from  whose  elder 
brother  Col.  Dennis  hired  his  men  and  bought  his  supplies  for  his 
Indian  reserve  surveys. 

I  have  a  very  distinct  recollection  of  our  being  at  church  to- 
gether. The  church  was  on  the  road  between  Penetang  and  the 
Reformatory.  There  was  a  good  deal  of  brush  about  the  church 
in  those  days,  and  the  mosquitoes  were  very  numerous. 

Thursday,  11th,  went  to  Midland  in  morning.  In  afternoon 
commenced  making  rough  traverse  of  Present  Island  with  pocket 
compass  and  a  50-foot  tape,  and  stepped  the  off-sets. 

Friday,  12th,  continued  traverse,  but  had  not  time  to  finish. 
Left  for  Toronto  about  11  a.m.,  arriving  at  the  Union  Station 
about  4  p.m. 


In  1848  I  assisted  on  a' survey  of  the  Indian  reserve  on  Balsam 
Lake,  and  this  having  been  my  first  experience  of  * '  roughing  it, "  I 
was  seized  with  a  desire  to  re-visit  the  place  after  an  absence  of 
59  years. 

My  nephew,  Mr.  Chas.  J.  Agar,  and  I  determined  to  take  a 
trip,  that  I  might  see  the  place  again,  so  left  Toronto  on  Monday, 
Aug.  12th  (in  the  second  part  of  my  annual  holiday  allowance) 
and  stayed  that  afternoon  and  all  Tuesday  with  a  niece,  Mrs. 
Cortez  Fessenden,  at  Peterborough.  She  being,  like  myself,  an 
early  riser,  we  took  a  ramble  before  breakfast  on  Tuesday  morning 
down  to  the  park  by  the  River  Otonabee. 


AN  OLD-TIMER *S  HOLIDIY  TRIP. 


145 


In  the  afternoon  Mr.  Fessenden  and  his  son  Vivian,  my  grand- 
nephew,  with  Mr.  Agar  and  I,  walked  out  to  the  lift-lock  on  the 
Trent  Valley  Canal  and  went  down  to  see  the  machinery,  going 
down  under  the  one  of  the  two  basins  which  was  up  at  the  time. 

On  Wednesday  morning  Mr.  Fessenden,  Mr.  Agar  and  I  took 
G.  T.  R.  train  at  Peterborough  for  Lakefield,  at  about  8.40. 

Lakefield  is  near  the  southerly  entrance  of  Stony  Lake,  about 
10  miles  from  Peterborough.  We  left  Lakefield  by  the  steamer 
" Stony  Lake"  shortly  after  our  arrival,  and  had  a  delightful  trip 
on  the  Kawartha  Lakes  (or  some  of  them.)  The  first  lock  is  at 
Lovesick.  Here  we  had  a  good  dinner  on  the  boat,  and  the  table- 
girl,  who  announced  three  kinds  of  pie,  was  startled  by  one  of  the 
party  asking  her  for  a  large  piece  of  raspberry  pie  and  a  larger 
piece  of  cherry  pie.  We  arrived  at  Burleigh  Falls  about  12.45 
p.m.,  and  portaged  our  things  a  distance  of  about  200  yards  to 
the  steamer  "Ogemah. "  We  left  Burleigh  Falls  at  about  1.15 
p.m.,  arriving  at  Buckhorn  at  1.25,  and  got  through  the  lock  at 
1.38.  Took  in  wood  at  3.10,  and  left  again  at  about  3.35.  We  had 
a  good  supper  on  the  "Ogemah"  and  arrived  at  Bobcaygeon  in 
due  course.  There  were  no  available  rooms  for  us  at  the  hotel, 
but  we  were  directed  to  "the  cottage"  which  belongs  to  the  owner 
of  the  hotel,  and  here  we  got  three  good  separate  rooms.  On  our 
arrival  at  Bobcaygeon  we  learned  that  the  boat  by  which  we  were 
expecting  to  go  to  Coboconk  next  morning  had  had  its  trip  can- 
celled on  account  of  a  regatta  coming  off  at  Chemong.  We  were 
therefore  compelled  to  make  arrangements  for  driving,  and  en- 
gaged a  rig  at  James  N.  Hill's  livery  to  take  us  to  Coboconk  next 
morning,  Mr.  Hill  undertaking  to  drive  us  there  himself.  We 
four,  therefore,  left  in  a  comfortable  carriage,  drawn  by  a  pair  of 
good  horses,  about  8  o  'clock  on  Thursday  morning.  Mr.  Hill  proved 
to  be  a  jovial  soul,  and  his  laugh  over  a  funny  tale  or  a  joke  was 
worth  travelling  to  hear.  As  we  were  driving  through  the  country 
he  said  he  would  show  us  orange  lilies  growing  in  a  Roman  Catho- 
lic burying-ground,  and  so  he  did. 

His  feet  are  unfortunately  crippled,  so  that  he  has  to  walk  on 
the  sides,  as  it  were,  and  to  wear  specially  constructed  boots.  He 
told  us  with  great  glee  a  story  of  someone  in  the  barber  shop 
sending  a  newcomer,  who  wanted  to  skate,  down  to  him  to  borrow 
his  skates.  He  "caught  on"  and  gravely  told  the  applicant  that 
he  had  loaned  them  to  so  and  so.  to  whom  he  might  go — and  this 
supposed  lender  was  worse  crippled  than  he ! 

At  Fenelon  Falls,  where  we  stayed  only  a  few  minutes  to  make 
enquiries  as  to  the  best  way  to  get  to  our  destination.  Mr.  Agar 
hired  a  kodak.    We  then  proceeded  to  the  village  of  Rosedale. 
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which  is  some  three  miles  in  a  straight  line  across  the  lake  from 
the  southerly  end  of  Indian  Point.  We  arrived  there  about  10.30 
or  so  and  tried  to  hire  a  boat  to  take  us  to  the  Point.  We  were 
told  that  Mr.  Goodman,  a  contractor,  who  had  two  launches  and 
who  was  away  with  one  of  them  with  a  Government  engineer,  would 
be  back  about  noon,  so  we  decided  to  wait.  We  had  a  very  good 
dinner  at  Rosedale  and  went  to  see  the  pretty  little  English  church. 
Mr.  Goodman  did  not  arrive  until  one  o'clock,  and  although  he 
had  just  received  word  from  Toronto  of  the  death  of  his  mother, 
necessitating  his  leaving  with  his  son  for  that  city  at  about  3 
o'clock,  he  kindly  hired  to  us  his  small  gasoline  launch  and  sent 
his  son  to  manage  it.  We  got  about  half  way  to  Indian  Point  when 
the  launch  suddenly  refused  to  go  any  further  (the  motor  wouldn't 
"mote"),  and  there  we  were.  And  the  boy  had  to  be  back  at 
Rosedale  at  3  o'clock.  We  had  a  pair  of  oars,  but  there  was  a  very 
rough  sea  on,  and  I  must  confess  that  I  felt  very  uneasy,  remem- 
bering that  Mr.  J.  K.  Roche,  P.L.S.,  was  drowned  in  this  very 
lake. 

I  may  give  here  an  extract  from  an  old  note-book,  recording 
the  sad  occurrence: 

"Mr.  J.  K.  Roche,  one  of  the  examiners  when  I  was  admitted 
into  the  profession  in  April,  1852,  was  drowned  in  Balsam  Lake 
on  the  13th  September,  1859,  while  engaged  on  a  Government  sur- 
vey, or,  I  think,  returning  from  one.  The  newspaper  account  said 
that  there  was  quite  a  gale  on  the  lake,  and  his  canoe-men  tried 
to  dissuade  him  from  trying  to  cross,  but  he  was  most  anxious 
to  proceed,  and  determined  to  venture.  The  canoe  upset,  the  men 
swam  ashore,  but  poor  Mr.  Roche  was  drowned." 

Young  Goodman  knew  that  Mr.  T.  D.  Delamere,  K.C.,  who 
has  a  summer  residence  at  Balsam  Lake,  had  a  fine  launch,  so 
rowed  in  the  direction  of  the  Delamere  home,  and  our  plight  being 
observed,  the  launch  was  sent  out  to  us,  and  we  were,  after  calling 
at  the  Delamere  landing,  conveyed  to  Rosedale.  We  then  deter- 
mined to  try  and  reach  Indian  Point  by  land,  so  the  horses  were 
again  hitched  up  and  we  set  off  for  Coboconk,  which  burg  we 
passed  through  without  seeing  tangible  evidences  of  the  university 
of  which  Jimuel  Briggs  long  ago  claimed  to  be  a  graduate.  We 
drove  down  the  roads  towards  the  Point,  but  about  a  mile  or  two 
from  the  main  road  we  were  barred  by  a  fence  and  confronted 
by  a  note  for  trespassers  to  beware.  This  fence  apparently  marked 
the  north  end  of  the  Carnegie  Ranch  property,  Mr.  Carnegie  now 
having  Indian  Point  and  lands  behind  it, 

My  nephews  and  I  set  out  to  walk  at  least  a  part  of  the  way, 
and  having  gone  some  distance,  seeing  on  our  way  some  fine  cattle 
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grazing,  we  found  another  gate  not  locked,  which  we  opened  and 
proceeded  on  our  way  a  little  further.  It  was  growing  late,  and 
having  the  long  drive  to  Bobcaygeon  ahead  of  us,  we  returned  to 
the  carriage,  having  taken  several  snapshots,  among  others  the 
locked  gate  and  the  warning,  and  set  out  for  Coboconk.  The  only 
chance  now  of  reaching  Indian  Point  was  to  go  by  launch  from 
Coboconk,  if  we  could  find  such  a  thing  there.  We  enquired  and 
found  that  there  was  one  at  the  sawmill,  but  lo !  the  young  man 
who  had  it  had  not  enough  gasoline  on  hand  to  take  my  nephew 
and  me  down  to  the  Point  and  then  across  to  Rosedale  (to  which 
place  Mr.  Hill  could  have  driven,  picking  us  up  there),  and  get 
back  with  his  launch  to  Coboconk,  so  we  had  to  abandon  the  at- 
tempt to  reach  the  point  and  drive  back  to  Bobcaygeon. 

We  had  supper  at  Fenelon  Falls  on  our  return  journey,  and 
rested  the  horses  for  about  50  minutes,  then  pushed  on  and  arrived 
at  Bobcaygeon  about  midnight. 

Next  morning,  Friday,  17th,  we  took  the  steamer  "Ogemah" 
at  about  7  o'clock,  and  arrived  at  Chemong  about  9  o'clock.  The 
stages  for  Peterborough  were  crowded,  but  I  managed  to  get  a 
seat  on  one  in  front  with  the  driver  and  two  others,  leaving  my 
nephews  to  walk  the  six  miles  from  Chemong  to  Peterborough, 
but  fortunately  for  them,  the  owner  of  an  express  waggon,  who 
knew  Mr.  Fessenden,  gave  them  passage,  and  much  to  their  delight 
overtook  and  passed  us  on  the  way  to  Peterborough,  and  they  were 
waiting  for  me  at  a  street  corner  when  my  vehicle  came  along. 

We  had  splendid  weather  until  a  short  time  before  our  arrival 
in  Peterborough,  when  it  began  to  rain  a  little. 

I  may  say  that  on  our  way  up  the  lakes  there  was  much  smoke 
from  bush-fires. 

Taking  it  altogether,  we  had  a  very  pleasant  outing,  although 
I  did  not  get  quite  to  Indian  Point,  reaching  within  about  a  mile 
and  a  half  of  it  by  water  and  four  miles  by  land.  We  might  have 
tried  it  by  air,  but  no  airship  hove  in  sight  while  we  were  in  the 
vicinity. 

My  nephews  were  most  kind  in  looking  after  my  comfort, 

SUCCESSFUL  ATTEMPT  TO  REACH  INDIAN  POINT. 

At  the  end  of  the  following  week  Mr.  Agar  and  I  made  another 
attempt  to  reach  Indian  Point,  having  communicated  with  the 
owner  of  the  launch  at  Coboconk  and  found  that  he  could  take  us 
down  on  Saturday  morning.  We  left  Toronto  from  Riverdale  Sta- 
tion on  Friday  afternoon,  Aug.  23rd,  about  5.15.  and  arrived  at 
Coboconk  about  9  o'clock.  We  made  arrangements  with  the  launch- 
owner  to  meet  us  at  8  next  morning. 
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Saturday  morning  was  dull  and  threatening  rain.  We  left 
Coboconk  about  8.30,  and,  after  experiencing  a  couple  of  heavy 
showers,  about  10  o'clock  got  to  the  point  near  where  the  deserted 
houses  of  the  old  Indian  village  stood  at  my  first  visit,  59  years  ago. 
We  discharged  the  boatman  and  boy  with  the  launch,  intending  to 
return  the  five  or  six  miles  to  Coboconk  on  foot,  but  happily  Mr. 
Weed,  Mr.  Carnegie's  manager,  after  showing  us  round  the  build- 
ings,, drove  us  about  half  of  the  distance. 

We  met  at  the  Point  four  young  American  gentlemen  who 
were  taking  a  holiday.  They  had  camped  on  an  island  near  Mr. 
Carnegie's  place,  and  were  invited  to  come  to  the  main  land. 
They  joyfully  accepted  the  invitation  and  spoke  most  gratefully 
of  the  kindness  shown  to  them,  as  we  may  also  do,  for  Mr.  Weed  was 
very  courteous.  Mr.  Carnegie  himself  was  away  from  home.  The 
ranch  contains  some  1,500  or  1,600  acres  and  many  ground  hogs 
infest  it.  Over  300  had  been  killed  during  the  season,  as  the  little 
creatures  do  much  damage.  Mr.  Agar  and  I  reached  Coboconk 
about  12.30  p.m. 

Our  train  was  due  to  leave  for  Toronto  at  3.30  p.m.,  but  a 
telephone  message  was  received  at  the  hotel  from  the  station  that 
the  train  was  delayed  by  a  laden  coal  car  having  broken  down  on 
the  track  some  12  miles  from  Coboconk.  We  were  in  great  fear 
that  we  could  not  get  to  Toronto  until  Monday  afternoon,  and  we 
were  both  due  at  our  respective  offices  on  Monday  morning;  my 
nephew  at  9.30  and  I  at  9  o'clock.  We  had  some  idea  of  getting 
a  man  to  drive  us  to  Orillia,  some  50  miles  away,  to  catch  a  train 
passing  there  early  on  Sunday  morning,  but  the  livery  man  was 
unwilling  to  make  the  trip,  even  if  we  had  needed  him.  We  were 
rejoiced  to  hear,  however,  that  the  train  was  coming,  and  when  it 
made  its  appearance  about  6.30,  we,  together  with  an  American 
lady  and  a  little  girl,  lost  no  time  in  boarding  the  one  car  which 
the  engine  was  to  draw. 

I  might  say  that  we  put  in  a  strenuous  protest  to  the  agent 
early  in  the  afternoon  against  the  City  Surveyor  of  Toronto  and 
the  Accountant  of  the  Succession  Duty  Office  of  Ontario  being  left 
stranded  by  the  Grand  Trunk  over  Sunday. 

Well,  the  train  started  without  delay  and  tore  along  over  the 
Coboconk  branch  at  a  rate  to  surprise  the  natives.  We  could  not 
connect  with  the  train  for  Toronto,  which  we  should  have  done 
under  normal  conditions,  but  by  going,  via  Lorneville,  for  Lind- 
say, we  there  caught  the  train  from  Toronto  for  Port  Hope,  via 
Peterborough,  and  we  got  to  Port  Hope  Junction  about  10.10  p.m. 

If  I  was  glad  to  get  off  Balsam  Lake,  Mr.  Agar  was  glad  to 
get  off  that  train  at  Lindsay. 
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At  Peterborough  the  train  was  boarded  by  some  young  fellows 
who  had  been  playing  baseball  with  a  Peterborough  team  and  who 
had  been  .beaten.  The  liquid  consolation  which  had  been  imbibed 
by  some,  and  the  natural  flow  of  youthful  spirits,  made  them,  or 
some  of  them,  very  noisy,  and  unpleasantly  (for  lady  passengers) 
boisterous. 

They  left  us  at  Port  Hope  to  go  on  to  Cobourg.  We  had  to 
wait  in  the  railway  station  at  Port  Hope  Junction  until  a  few 
minutes  after  4  on  Sunday  morning.  We  saw  the  comet  and  Orion 
in  the  early  hours  of  Sunday.  Toronto  was  reached  about  6.10. 
Cabs  were  in  demand,  but  we  got  one  which  took  a  young  lady 
passenger  to  the  Arlington,  us  to  Seaton  street,  and  the  American 
lady,  Mrs.  Taylor,  and  her  little  girl,  to  First  avenue. 

''Keeping  everlastingly  at  it  brings  success,"  and  by  keeping 
at  it  I  managed  to  get  to  Indian  Point,  although  at  the  first  attempt 
all  things  seemed  against  it.  And  I  may  say  in  closing  that  it 
was  very  interesting  to  me  to  re-visit  these  two  scenes  of  work  of 
so  many  years  ago. 

I  trust  that  many  of  my  young  brothers  in  the  profession  may 
live  to  enjoy  a  green  old  age,  "frosty,  but  kindly,"  and  in  their 
turn  have  the  pleasure  of,  after  the  lapse  of  many  years,  looking 
upon  the  very  spots  of  mother  earth's  surface  upon  which  they 
planted  their  early  pickets  or  handled  the  faithful  chain. 


150 


ASSOCIATION  OF  ONTARIO  LAND  SURVEYORS. 


BIOGRAPHICAL  SKETCH  OF  C.  G.  HANNING'S 
PROFESSIONAL  CAREER. 

A  native  of  the  County  Cork,  Ireland.  Born  in  the  year  of 
grace  1826.  Entered  Trinity  College,  Dublin,  October,  1843.  Went 
through  the  Engineering  course  in  the  School  of  Engineering  at- 
tached to  the  College.  After  the  prescribed  time  passed  my  exam- 
inations and  obtained  my  diploma  from  that  school.  In  1846  and 
1847  engaged  in  Sir  John  MacNeil's  office,  Dublin,  and  also  for 
several  months  on  the  survey  and  construction  of  the  G.  S.  W.  Ry., 
Dublin  to  Cork,  in  the  neighborhood  of  both  city  of  Cork  and 
town  of  Mallon. 

In  the  year  following  (1848)  came  to  Montreal  in  August,  and 
in  November  following  was  engaged  as  Assistant  Engineer  on  the 
re-measurement  of  the  St.  Lawrence  and  Atlantic  Railway'  (now 
the  G.  T.  Ry.),  between  Montreal  and  St.  Hyacinthe,  the  only  part 
completed  then;  on  this  work  several  months.  In  the  autumn  of 
1850  came  to  Brantford,  and  as  rodman  was  on  the  survey  of  the 
G.  W.  Railway  between  Woodstock  and  a  point  some  miles  west  of 
London.  Early  the  next  year  was  leveller  on  the  final  location  of 
line  between  these  points,  and  then  first  assistant  on  construction 
of  same  line  from  Woodstock  to  middle  branch  of  River  Thames, 
some  13  miles.  On  this  work  to  end  of  December,  1853,  when  I 
resigned  and  went  back  to  the  Old  Country.  Returning  to  Can- 
ada after  eight  months  and  not  being  successful  in  obtaining  em- 
ployment as  a  civil  engineer,  I  turned  my  attention  to  other  pur- 
suits; took  up  my  residence  in  Montreal,  and  went  into  commer- 
cial business. 

Before  doing  this,  in  the  summer  -of  '54,  A.  McBean,  railway 
contractor,  and  myself,  walked  over  the  newly  located  line  of  rail- 
way from  Brockville  to  Arnprior  for  the  purpose  of  inspection  of 
country,  etc.,  before  he  tendered  for  the  construction  of  part  of  it. 

The  business  I  was  in  at  Montreal  not  coming  up  to  my  expec- 
tations, I  left  there  November,  1856,  and  came  to  Bowmanville, 
and  went  as  assistant  to  the  late  Messrs.  Herrick  and  W.  Napier, 
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who  had  an  engineering-  and  surveying  offiee  there.  When  w  it  it 
them  I  assisted  W.  Napier  in  a  preliminary  survey  for  a  proposed 
railway  from  Colborne,  on  Lake  Ontario,  to  the  rear  of  the  country, 
via  Castleton. 

Messrs.  H.  and  N.  leaving  Bowmanville,  I  articled  myself  to 
the  late  L.  Shortt,  P.L.S.,  for  one  year,  and  in  July,  1858,  obtained 
license  to  practice  as  P.L.S. 

In  May,  1860,  I  got  instructions  from  the  Crown  Lands  De- 
partment to  survey  the  townships  of  Rore  and  Lefroy,  on  the 
north  shore  of  Lake  Huron,  also  to  run  a  line  for  public  road  across 
St.  Joseph  Island.  This  and  other  work  for  the  Huron  Bay  Copper 
Mining  Co.  did  not  permit  my  return  until  July,  1861.  From  that 
date  to  July,  1865,  I  surveyed  for  private  individuals  and  muni- 
cipalities, and  for  the  townships  of  Darlington  and  Clarke.  LTnder 
instructions  from  the  C.  L.  Dept.  re-surveyed  several  blocks  of 
concessions,  planting  permanent  monuments  at  the  angles  of  each 
township  lot  and  making  plans  in  duplicate  of  each  survey.  In 
July,  1865,  came"  to  Pit  Hole,  in  the  oil  regions  of  Pennsylvania,  and 
in  company  with  W.  Murdock,  P.L.S.,  had  good  success  for  eight 
or  nine  weeks,  staking  out  locations  and  preparing  plans  of  same 
for  the  oil  speculators,  but  owing  to  ill-health  had  to  come  away. 

January,  1866,  came  to  the  oil  region  at  Bothwell,  Ont.,  and 
in  partnership  with  W.  Murdock  and  P.  A.  Peterson,  late  chief 
engineer  of  the  Canadian  Pacific  Railway,  carried  on  the  same  work 
as  at  Pit  Hole  until  the  month  of  April,  when  a  general  collapse 
of  all  kinds  of  business  took  place  owing  to  the  Fenian  Raid  scare, 
the  speculators  from  Chicago  and  elsewhere  leaving  in  a  hurry 
without  settling  up  accounts,  I  regret  to  say. 

'66  and  '67  private  and  municipal  surveys,  prepared  plans  of 
the  town  of  Bowmanville  and  the  villages  of  Newcastle  and  Orono. 
December,  1867,  came  to  Nova  Scotia  to  take  charge  of  construc- 
tion of  eight  miles  of  railway  from  coal  mines  at  Westville  to 
tidal  waters  of  Pictou  Harbor.  Returned  to  Bowmanville  in  De- 
cember, 1868. 

October,  1869,  took  charge  of  the  final  location  of  that  part 
of  the  Toronto  &  Nipissing  Narrow  Gauge  Railway  line  between 
Stouffville  and  Cannington,  and  also  of  the  construction  of  the 
roadbed  between  same  points  until  the  completion  of  same  in  March, 
1872,  changing  my  residence  to  Uxbridge  in  the  meantime. 

In  March,  1872,  ran  a  preliminary  line  for  branch  railway  from 
Stouffville  to  Sutton  and  Lake  Simcoe  (Jackson's  Points  and 
made  an  approximate  estimate  of  cost  of  same  for  the  promoters. 
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In  1873  re-measured  rock  cutting  and  other  work  on  newly- 
built  line  between  Gait  and  Blair,  on  the  Gait  and  Berlin  Rail- 
way, to  adjust  dispute  between  the  contractor  and  the  Corporation 
of  Gait. 

In  the  autumn  of  same  year,  under  instructions  from  Mr. 
Wragge,  chief  engineer  of  the  Toronto,  Grey  &  Bruce  Railway, 
located  railway  line  from  a  point  east  of  the  village  of  Wroxeter 
to  Teeswater,  and  prepared  right-of-way  plans  for  same.  Be- 
tween years  1872  and  1876,  besides  the  above  railway  work,  made 
several  surveys  under  instructions  from  the  Crown  Lands  Depart- 
ment for  the  township  municipalities  of  Uxbridge,  Georgina,  Eldon, 
Brock  and  Cartwright ;  re-surveys  and  permanent  monuments,  as 
before  mentioned,  and  also  located  the  extension  of  the  Toronto  & 
Nipissing,  Coboconk  to  Norland,  eight  miles,  but  not  built. 

In  May,  1876,  located  line  and  got  up  plans  for  construction 
of  railway  from  Port  Perry  to  Lindsay,  and  had  charge  of  same 
until  its  completion,  September,  1877.  Previous  to  this,  got  up 
the  right-of-way  survey  and  ground  plans  on  branch  line  Stouff- 
ville  to  Lake  Simcoe.  1877  to  October,  1880,  engaged  in  municipal 
and  other  surveying  work.  At  the  latter  date,  under  instructions 
from  Jas.  Ross,  C.E.,  commenced  location  of  a  railway  line  from 
Napanee  to  the  village  of  Tamworth,  via  Newburgh  and  Yarker 
villages.  Engaged  in  this  work  and  preparing  plans  and  esti- 
mates of  same  early  the  following  year. 

In  the  spring  of  same  year  located  the  extension  of  the  C.  V. 
Railway  from  Ingersoll  to  St.  Thomas,  under  instructions  from  Jas. 
Ross,  then  superintendent  of  the  C.  V.  Railway.  Also  got  up  esti- 
mates for  drainage  for  part  of  the  township  of  Ops  in  the  summer. 

October,  1881,  received  instructions  from  Hugh  Lumsden, 
chief  engineer  of  the  0.  &  Q.  Railway  (now  C.  P.  Ry.)  to  locate 
the  line  from  West  Toronto  Junction  to  a  point  where  the  Manvers 
Station  is  at  present.  Finished  this  in  the  spring  of  '82,  and  had 
charge  of  construction  from  Agincourt  Station  to  Claremont,  and 
of  the  ballasting,  Aginconrt  to  Myrtle  Station,  until  September, 
1884.    Came  to  live  in  Toronto,  November,  1883. 

January,  1885,  surveyed,  made  plan  and  subsequently  subdi- 
vided Georgina  Island,  Lake  Simcoe,  for  the  Indian  Department. 
Same  year,  October  to  December  (three  months)  on  re-measure- 
ment work  for  the  C.  P.  Railway  north  of  Lake  Superior,  and  at 
intervals  afterwards.  1886  entered  into  partnership  with  Chas. 
Murphy,  P.L.S.,  and  later  on  took  in  H.  L.  Esten,  P.L.S..  July 
to  November,  1887,'  under  instructions  from  the  late  A.  Mac- 
dougall,  C.E.,  of  the  City  Engineer's  staff,  engaged  on  survey 
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north  of  Toronto  to  ascertain  if  a  sufficienl  supply  of  vvatej?  for 
the  city  could  be  obtained  from  the  hikes  on  the  Oak  Ridges  and 
Sources  of  the  Don  River;  also  had  levels  taken  to  Lake  Sitn«n<-. 
plans,  profiles  and  estimates  prepared  and  made  out  and  duly  sub- 
mitted to  the  City  Engineer. 

In  1880  myself  and  II.  L.  Esten  prepared  plan  of  right-of-way 
of  the  proposed  B.,  H.  &  T.  Railway,  from  the  Humber  to  Sim- 
coe  street,  in  Toronto;  also  plan  of  Stouffville.  1890,  dissolved 
partnership  with  Murphy  and  Esten  and  came  to  reside  in  Preston 
the  following  year,  practically  retiring  from  all  aetive  work  out- 
side the  limits  of  the  immediate  neighborhood,  and  only  living 
here  because  my  son,  a  lawyer,  had  his  practice  here. 

C.  G.  HANNING. 

Preston,  July  17th,  1904. 
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BIOGRAPHICAL,  SKETCH  OF  MILTON  C.  SCHOFIELD'S 
PROFESSIONAL  CAREER. 

Guelph,  7th  March,  1898. 

I  enter  my  80th  year  to-day,  being  born  on  the  6th  day  of 
March,  1819,  in  the  Township  of  Bastard,  in  the  County  of  Leeds. 

I  was  early  placed  in  my  father's  general  country  store,  in 
which  he  kept  drugs  and  the  post  office.  As  I  preferred  a  more 
active  and  outdoor  life,  I  chose  surveying,  and  licensed  in  Septem- 
ber, 1843,  after  serving  the  then  required  apprenticeship  of  (6)  six 
months  with  the  late  George  Bruce.  I  soon  discovered  the  appren- 
ticeship was  far  too  short,  even  if  continuously  employed,  though 
I  readily  passed  my  examination  under  the  late  Andrew  Russell,  but 
principally  theoretical. 

In  1845  I  was  employed  to  re-survey  the  road  from  Owen 
Sound  to  within  four  miles  of  Guelph,  a  distance  of  over  80  milesr 
the  Government  having  granted  a  large  sum  to  be  expended  thereon. 
There  were  but  43  buildings  then  in  Owen  Sound,  only  four  being 
frame. 

I  was  employed  most  of  1846  in  Fergus  and  neighborhood. 
In  1848  I  opened  a  country  store  on  the  rocky  Saugeen,  in  Ben- 
tinck,  four  miles  north  of  present  town  of  Durham. 

In  1849  I  was  appointed  postmaster.  In  1850  I  built  a  mill 
on  the  "Rocky."  The  following  winter  the  late  J.  S.  Dennis  laid 
out  part  of  Bentinck  and  Glenelg.  Soon  after  the  late  David  Gib- 
son surveyed  the  Durham  road  from  Mono  Mills,  also  the  town  plot 
<of  Durham.  The  late  Mr.  Brough  near  about  the  same  time  sur- 
veyed the  township  of  Brant.  All  three  parties  obtained  their  mail 
-matter  and  some  supplies  at  my  store. 

Mr.  Brough  was  taken  sick  in  camp  while  surveying  township 
<of  Saugeen,  and  was  carried  through  the  woods  a  long  distance  to 
Kincardine,  at  which  place  or  Goderich  he  died. 

In  1853  I  commenced  sub-dividing  six  hundred  (600)  acres 
in  Berlin  for  the  late  Sheriff  Grange  of  Guelph,  for  whom,  and 
others,  I  done  much  in  Guelph,  and  continued  laying  out  town 
sites  between  it  and  Stratford  during  building  of  the  G.  T.  Railway, 
after  which  I  re-surveyed  many  villages  and  prepared  maps  for 
registration  in  Waterloo  and  adjoining  counties. 

I  had  some  fine  long  surveys  in  Stratford,  Goderich,  Chippewa 
and  Queenston.  I  settled  in  Berlin  in  1859,  when  just  40,  quite 
young  enough  to  marry.    I  moved  to  Guelph  in  1880  and  confined 
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my  practice  to  the  city.  In  1887  I  was  forced  to  relinquish  practice 
owing  to  loss  of  hearing,  but  sight  remains  good  and  I  use  n<? 
glasses — have  none. 

In  May,  1897,  becoming  free  of  sciatica,  of  21  years'  torture- 
rheumatism,  after  effects  of  la  grippe  and  other  ailments,  I  ven- 
tured in  July  to  survey  "Beauty  Island,"  one  and  a  quarter  miles 
from  Little  Current.  I  camped  out  a  few  nights,  got  wet  three 
times,  and  returned  in  September  in  far  better  condition  in  ever^ 
respect  than  when  I  left,  first  of  July.  I  am  endeavoring  to  gel 
survey  of  another  island  this  summer.  Want  of  hearing  is  not  such 
embarrassment  on  such  work  as  where  greater  accuracy  is  required. 

MILTON  C.  SCHOFIELD. 
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BY-LAWS    OF  THE 


association  of  Ontario  lanOSurwpore 

AS   REVISED  1899 

{To  take  the  place  of  all  previous  By-laws  passed  by  the  Association.) 


Definitions         Definitions  in  the  following  By-laws  as  defined  by 
the  "Ontario  Land  Surveyors'  Act." 

The  word   "Association"  means  The  Association  of  Ontario  Land 

Surveyors. 

"Council"  "      The  Council  of  Management. 

"Board"  "      The  Board  of  Examiners. 

"Chairman"  "       The  Chairman  of  Council. 

"  "Secretary"         "      The  Secretary-Treasurer. 

PREAMBLE- 

for  tB°rLaws        ^e  ^°^ow^nS  By-laws  are  enacted  under  the  powers 
or   y-  aws-gTante(j  by  the  " Xdt  respecting  Land  Surveyors,"  Cap. 
180,  R.S.O.,  1897. 

THE  ASSOCIATION. 

Annual  1.  The  Annual  General  Meeting  of  the  Association 

Association,  shall  De  held  (as  provided  by  the  said  Act)  in  the  City 
of  Toronto,  on  the  fourth  Tuesday  in  February  in  each 
year,  at  such  place  as  may  be  selected  by  the  Council. 
Special  2.  Special  meetings  of  the  Association  may  be  called 

Meetings.     by  the  Pres^n^  or  shall  be  called  by  him  at  the  writ- 
ten request  of  ten  or  more  members. 
Notice  to  be       3.  Due  notice  of  such  meetings  shall  be  given  by 
secretary,    tne  Secretary  to  each  member. of  the  Association  by  cir- 
cular letter  posted  to  his  registered  address  at  least  10 
days  before  any  such  meeting. 
Constitution       4.  Fifteen  members  shall  form  a  quorum  at  any 
of  quorum.  mee^ng  0f  the  Association,  for  the  transaction  of  busi- 
ness. 


Council. 


THE  COUNCIL. 

Duties  of  5.  In  addition  to  the  duties  assigned  to  the  Council 

by  the  said  Act,  it  shall  have  the  direction  and  manage- 
ment of  all  the  affairs  of  the  Association,  and  shall  ap- 
point the  several  Standing  Committees  and  name  the 
Chairman  of  each. 
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6.  There  shall  be  two  regular  meetings  of  the  Coun-  Regular 
cil  in  each  year,  one  to  be  held  during  the  Annual  Meet-  cSSJ^f  of 
ing  of  the  Association,  and  one  on  the  third  Tuesday  in 

April. 

7.  Special  meetings  may  be  called  by  the  President  fjgjfjj;^ 
or  Chairman.  Council! 

8.  Due  notice  of  every  such  meeting  shall  be  given  Notice  to 
by  the  Secretary  to  each  member  of  the  Council.  Secretary.  ^ 

9.  At  any  meeting  of  the  Council  when  business  re-  Constitution 
lating  to  the  property  or  to  the  financial  affairs  of  the  of  quorum- 
Association  is  transacted,  five  members  shall  form  a 
quorum;  for  the  transaction  of  any  other  business  three 

shall  form  a  quorum. 

10.  The  Council  shall  make  a  report  of  the  affairs  Annual 

1  Report  of 

of  the  Association  at  the  Annual  Meeting,  which  report  Council 
shall  include  the  report  of  the  Secretary  and  also  of  the 
Board  of  Examiners. 

11.  The  Board  of  Examiners  shall  make  a  report  to  Examiners 
the  Council  at  the  Annual  Meeting  of  the  Association  to  report  to 
in  each  year.  Council. 

STANDING  COMMITTEES. 

12.  The  Standing  Committees  shall  be  as  follows:  Standing 
Each  shall  be  composed  of  not  less  than  5  and  not  more  Committees- 
than  9  members. 

Committee  on  Land  Surveying. 
Drainage. 
Engineering. 
Topographical  Survey. 
Entertainment. 
Publication. 

13.  Each  Standing  Committee   appointed   by  the  Duty  of 
Council  shall  endeavor  to  advance  the  interests  of  the  coammitgtees. 
Association  in  that  branch  allotted  to  it. 

Meetings  of  any  Standing  Committee  shall  be  held  &™S*n  for 
at  the  call  of  the  Chairman,  three  members  to  form  a 
quorum. 

Each  Standing  Committee  shall  present  to  the  Asso-  standing 
ciation,  or  to  the  Council,  an  Annual  Report  on  the  t^^JJTto 
work  done  by  said  Committee.  Association. 

ORDER  OF  BUSINESS  AT  MEETINGS  OF  ASSOCIATION. 

14.  The  following  shall  be  the  order  of  business  at  Order  of 
the  meetings  of  the  Association :  Business. 
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(1)  Reading  of  minutes  of  previous  meeting. 

(2)  Reading  of  correspondence. 

(3)  Reports  and  papers. 

(4)  Unfinished  business. 

(5)  New  business. 

(6)  Nomination  of  officers  (if  at  the  General  An- 
nual Meeting.) 

(7)  Adjournment. 


rules. 

Procedure  ^         moti0ns  must  be  in  writing,  and  shall  con- 

tain the  names  of  the  mover  and  seconder,  and  must  be 
read  from  the  Chair  before  being  discussed. 

Committees  ^ePorts  °f  Committees  must  be  in  writing  and 

'signed  by  the  Chairman  thereof. 

Rules  of  17.  No  member  shall  speak  on  any  subject  more  than 

once,  except  the  introducer  of  the  subject,  who  shall  be 
entitled  to  reply ;  every  member,  however,  shall  have  the 
right  to  explain  himself,  subject  to  the  discretion  of  the 
Chairman. 


Discussion 
Closed. 


Majority- 
vote  may 
re-open  any 


18.  When  a  motion  has  been  finally  put  to  the  meet- 
ing by  the  Chairman,  all  discussion  thereon  shall  be 
closed. 

19.  Any  motion  may  be  re-opened  by  a  majority 


motion.     'vote  of  those  present. 


Appointment        20.  The  Chairman  of  the  meeting  shall  appoint  two 
£L™crutl~    scrutineers  when  a  ballot  is  taken,  as  defined  in  Sec.  22 
hereof. 

Address8  the  21.  Every  member  while  speaking  shall  address  the 
chair.  Chairman. 


Voting  at 
General  or 
Annual 
Meetings. 


Parliamen- 
tary rules 
to  govern. 


22.  All  voting  at  any  General  or  Annual  Meeting 
shall  be  by  standing  vote,  unless  a  ballot  be  demanded 
by  at  least  two  members. 

23.  Parliamentary  rules  to  govern  in  all  cases  not 
provided  for  in  preceding  sections. 


DUTIES  OF  OFFICERS. 

Presiding  of-       24.  The  President,  or  in  his  absence  the  Vice-Pre- 
Association  sident,  shall  preside  at  all  meetings  of  the  Association; 
meetings.     m  ^e  absence  of  both,  the  meeting  shall  appoint  a  Chair- 
man. 
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25.  The  Chairman  shall  preside  at  all  meetings  ^Qffloer^t 
the  Council;  in  his  absence  the  meeting  shall  appoint  Council 

a  presiding  officer.  Meetings. 

26.  In  addition  to  the  duties  assigned  to  him  by  the  Duties  of 
said  Act,  the  Secretary-Treasurer  shall  keep  an  accurate  Treasurer" 
record  of  the  proceedings  at  all  meetings  of  both  the 
Association  and  the  Council  in  separate  books,  conduct 

all  correspondence,  announce  all  meetings,  report  the 
result  of  elections  to  the  Commissioner  of  Crown  Lands, 
the  officers  of  the  Association  and  the  candidates  for 
election,  receive  all  fees  and  subscriptions  and  other 
moneys.  He  shall,  under  the  direction  of  the  Council, 
deposit  all  moneys  in  such  bank  or  other  financial  insti- 
tution as  it  may  select.  .  He  shall  pay  no  bills  unless 
sanctioned  by  the  Council  and  signed  by  the  Chairman. 
All  payments  of  $10  and  upwards  to  be  made  by  cheque, 
signed  by  the  Secretary,  and  countersigned  by  the  Pre- 
sident, or  in  his  absence  by  the  Chairman  of  the  Coun- 
cil. He  shall  submit  an  account  of  all  moneys  received 
and  paid  by  him  under  the  said  Act  and  these  By-laws 
to  the  Council  at  the  Annual  General  Meeting  of  the 
Association,  and  shall  perform  such  other  duties  as  may 
from  time  to  time  be  assigned  by  the  Council  or  the 
Association. 

27.  The  Secretary-Treasurer  shall  give  a  bond  in  thrThe^sec.- 
usual  form  to  the  amount  of  $1,000,  such  bond  to  be  r  ?ive  bond, 
the  custody  of  the  President,  and  deposited  in  the  ban^  shall6 
where  the  funds  of  the  Association  are  kept.  posited. 

EXAMINATIONS. 

28.  Candidates  for  admission  to  apprenticeship  arr  Examination 
to  be  examined  as  follows,  in  the  subjects  prescribed  ir  datesnfor 
Rev.  Stat.  Ont.,  c.  180,  s.  22;  and  no  candidate  shall  be JPPrent Re- 
admitted unless  he  obtains  at  least  the  minimum  marks 

set  opposite  each  subject,  and  at  least  a  total  of  550. 


Max. 

Min. 

Subject. 

Marks. 

Marks 

1. 

Penmanship   

50 

30 

2. 

(a)  Orthography  (including  dictation)   

50 

40 

(b)  English  Grammar   

50 

25 

3. 

Arithmetic  (Fractions,  Decimals,  Square  Root) 

100 

60 

4. 

Logarithms  and  Algebra  (including  Equations 

1st  degree)   

100 

60 

5. 

Euclid  (Books  1,  2,  3  and  4)   

100 

60 

6. 

Plane  Trigonometry  and  Rules  for  Spherical  ... 

100 

50 

7. 

Mensuration  of  Superficies   

50 

30 

8. 

Linear  Drawing  (use     of    ruling  pen  and  con- 

struction of  scales)   

50 

25 

9. 

Canadian  and  General  Geography   

50 

25 

10. 

Canadian  History   

50 

25 
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?racTnd^-ion  Candidates  for  admission  to  practice  are  to  be 

dates  for     examined  as  follows  in  the  subjects  prescribed  in  Rev. 
pSucl011  toStat.  Out.,  c.  180.  s.  25:  and  no  candidate  will  be  ad- 
mitted unless  he  obtains  at  least  the  minimnm  marks  set 
opposite  each  subject,  and  at  least  a  total  of  1.000. 

Max.  Min. 
Subject.  Marks.  Marks. 

1.  Geometry,  including  the  first  6  books  of  Euc- 

lid, excepting  the  last  thirteen  propositions 

of  the  fifth  book    100  50 

2.  Alsrebra  (simple  and  Quadratic  Equations,  Pro- 

gressions and  Exponents)    100  50 

3.  Trigonometry  (Plane  and  Spherical)    100  60 

4.  Mensuration  of  superficies  and  laying    out  and 

dividing   land    150  75 

5.  Descriptions  by  metes  and  bounds    100  75 

6.  Use   and   Adjustment   of  Instruments   for  sur- 

veying and  levelling    100  70 

7.  Laying  out  of  curves    50  30 

8.  Practical    Astronomy,     including     finding  of 

Time,  Latitude.  Longitude.  Azimuth,  Vari- 
ation of  Compass,  and  drawing  Meridian 
Lines   150  90 

9.  Survey  Act   150  90 

10.  Mines  Act,  Registry    Act.    Municipal  Act,  (so 

far  as  they  relate  to  surveys  and  drainage), 

Ditches  and  Water-courses  Act    100  50 

11.  Levelling   :   50  35 

12.  Principles    of    Evidence   and    drawing  up  Affi- 

davits   80  40 

13.  Taking  of  Field  Notes  and  Preparing  of  Plans    100  60 

14.  Geology  and  Mineralogy,   (rudiments  of)    75  40 

15.  Elementary  Botany  and  the  Forest  Flora  of 

Canada    50  25 

30.  If  a  candidate  for  admission  to  practice  obtains 
at  least  the  total  of  1.000  marks,  but  fails  to  obtain  the 
minimnm  marks  in,  at  least,  two  of  the  subjects,  snch 
candidate  may  at  a  subsequent  examination  be  examined 
only  in  the  two  subjects  in  which  he  has  failed. 

The  Board  31-  The  Board  may  make,  from  time  to  time,  snch 
to  regulate  regulations  as  it  considers  necessary  for  the  proper  carrv- 

examina-  0  _  .  •  V  * 

tions.         mg  out  oi  these  examinations. 

agSnsf11'8  32.  Auy  complaint  against  a  member  of  the  Asso- 
members_  oreiation  or  against  any  unlicensed  practitioner,  shall  be 
Si'se^prac- filed  with  the  Secretary,  who  shall  immediately  forward 
titioner  to  the  same  to  the  Chairman. 

be  tiled  witn 

Secretary.  If  the  matter  complained  of  is  of  a  serious  and 

The  chair-  pressing  nature,  the  Chairman  may.  at  his  discretion, 
can"  a  spe-  c'aU  a  special  meeting  of  the  Council  for  the  purpose  of 
St1  meet"    hiring  said  complaint ;  if  not  so  acted  on.  the  complaint 
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shall  be  heard  at  the  next  regular  meeting  of  the  Coun- 
cil. 

In  the  case  of  a  member  of  the  Association,  the  £heredtne 
Council  shall  take  action  as  defined  in  the  said  Act.      delinquent  is 

a  member. 

In  the  case  of  any  unlicensed  practitioner,  the  Coun  Procedure 
cil,  if  satisfied  as  to  the  justice  of  the  charge,  shall  name  del 

inquent 

a  prosecutor  and  direct  him  as  to  his  action  in  the  con-  ;fcen*end  un" 
duct  of  the  case,  and  shall  allot  such,  portion  of  the  practitioner, 
penalties,  or  authorize  the  payment  of  such  fees  as  it 
may  deem  expedient. 

33.  The  Council  shall  have  power  to  pass  any  By- The  Council 
law  which  it  deems  expedient  for  the  good  of  the  Asso  to  pass 
ciation,  and  such  By-law  shall  have  the  same  force  until  By~law3, 
the  next  Annual  Meeting,  as  if  it  had  been  passed  by  the 
Association.    Such  By-law  must  be  reported  to  the  Asso- 
ciation at  the  next  Annual  Meeting,  and  the  action  taken 
thereon.    All  members  of  the  Association  shall  be  noti- 
fied by  the  Secretary  of  the  passing  of  such  By-law  by 

the  Council. 

34.  Grants  exemption  from  dues,  under  55  V.,  c. 
34,  s.  10  (4),  to  Henry  Strange.  Milton  C.  Schofield, 
William  Robinson,  Joseph  Kirk,  Charles  Fraser,  Joseph 
M.  0.  Cromwell.  H.  0.  Wood,  F.  H.  Lynch-Staunton, 
and  E.  C.  Caddy. 

35.  The  annual  fees  to  this  Association  paid  by  can- 
didates admitted  to  practice  at  the  session  of  the  Board 
in  February  in  any  year  shall  cover  the  annual  dues  for 
the  remainder  of  the  then  current  Association  year,  and 
for  the  Association  year  immediately  following  the  same. 

36.  Grants  exemption  from  dues  under  55  V.,  c.  34, 
s.  10  (4)  to  Thomas  Coltrin  Keefer.  Nathaniel  Edward 
Low.  Thomas  Cheesman,  James  McCallum,  and  Thomas 
W.  Walsh. 

37.  Grants  exemption  from  dues  under  55  V.,  c.  34, 
s.  10  (4),  to  Royal  Wilkinson  Hermon. 

38.  Reduced  the  number  of  minimum  marks  in  the 
subject  of  "Levelling."  (Obsolete.) 

39.  "Whereas  any  registered  surveyor  desiring  to 
give  up  practice  can  have  his  name  removed  from  the 
registered  list  of  practitioners  at  any  time,  upon  giving 
written  notice  of  such  desire,  and  whereas  it  is  desirable 
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that  such  surveyors  may  contribute  papers  and  secure 
the  reports  of  the  transactions  of  this  Association  and 
exchanges,  therefore  this  Council  hereby  enacts  that 
such  surveyors  shall  have  the  aforesaid  privileges  upon 
the  payment  of  an  annual  fee  of  two  dollars,  and  their 
names  shall  be  printed  in  the  list  of  members  in  the 
annual  report  of  Association  and  properly  marked." 

40.  Grants  exemption  from  dues,  under  55  V.,  c. 
34,  s.  10  (4),  to  Tom  S.  Rubidge  and  James  A.  Gibson. 

41.  Grants  exemption  from  dues,  under  55  V.,  c. 
34,  s.  10  (4),  to  Charles  J.  Wheelock,  Thomas  Weather- 
aid,  Michael  Deane,  John  Smith  Brown,  and  William 
Edward  Yarnold. 

42.  Grants  exemption  from  dues,  under  55  V.,  c. 
34,  s.  10  (4),  to  Alexander  Davidson. 

43.  Grants  exemption  from  dues,  under  55  V.,  c. 
34,  s.  10  (4),  to  Charles  Unwin,  Wm.  R.  Rombough  and 
Henry  Winter. 

44.  Changes  the  name  of  ' '  Committee  on  Topograph- 
ical Surveying"  to  "Committee  on  Topographical  Sur- 
vey." 

45.  Whereas  any  registered  surveyor  desiring  to 
give  up  practice  can  have  his  name  removed  from  the  list 
of  practitioners  upon  giving  written  notice  of  such  desire, 
and  whereas  it  is  desirable  that  such  surveyors  may 
contribute  papers  and  secure  the  reports  of  the  trans- 
actions of  this  Association,  therefore  it  is  hereby  enacted 
that  such  surveyors  shall  have  the  aforesaid  privileges 
upon  the  payment  of  an  annual  fee  of  one  dollar,  and 
their  names  shall  be  printed  in  the  list  of  members  in 
the  Annual  Report  of  the  Association  and  properly 
marked. 

46.  Grants  exemption  from  dues,  under  55  V.,  c. 
34,  s.  10  (4),  to  George  Alexander  Stewart. 
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RULES     AND  REGULATIONS 

OF  THE 

Board  of  Exan liners 
for  Ontario  Land  Surveyors. 

Adopted  Dv  the  Board  of  examiners.  . 


1.  The  examination  sittings  shall  commence  each 
day  at  9.30  a.m.,  continue  until  12.30  p.m.,  recommence 
at  1.30  p.m.,  and  continue  until  4.30  p.m.,  day  by  day 
until  completed,  subject  to  the  direction  of  the  Board. 

2.  All  the  papers  will  be  collected  at  the  close  of 
each  sitting,  and  candidates  will  not  be  permitted  to 
write  on  any  question  on  such  papers  at  any  future 
sitting. 

3.  Any  candidate  obtaining  assistance  during  the 
hours  of  examination,  by  copying  the  papers  of  another 
candidate  or  otherwise,  will  at  once  be  dismissed,  and 
any  candidate  who  shall  permit  such  copying  or  give 
such  assistance  will  be  considered  equally  guilty  and 
treated  similarly. 

4.  The  candidate  shall  sign  each  sheet  and  mark  on 
the  top  the  number  thereof  and  of  the  subject  or  group 
of  subjects.  He  shall  mark  in  the  margin  the  number 
opposite  each  question,  and  shall  attach  the  several 
sheets,  together  with  the  examination  paper,  to  the  cover 
provided  for  that  purpose. 

5.  The  candidate  shall  not  write  on  one  line  more 
than  one  step  in  geometrical  or  algebraic  work.  A  single 
step  may  cover  several  lines,  but  two  or  more  should  in 
no  instance  be  put  on  the  same  line.  They  should  be 
written  thus: 

Because  A  =  B 
And  .  B  =  C 
Therefore   A  =  C 

6.  No  other  person  than  the  examiners,  the  secretary 
and  the  candidates  shall  be  admitted  into  the  examina- 
tion room  unless  by  permission  of  the  Board. 

7.  No  books  or  diagrams  of  any  kind,  except  those 
allowed  by  the  Board,  shall  be  brought  into  the  exam- 
ination room. 
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8.  Candidates  are  to  present  themselves  punctually 
at  the  hours  appointed  for  the  commencement  of  the 
examinations,  and  no  candidates  will  be  allowed  to  enter 
the  examination  room  later  than  fifteen  minutes  after 
that  time,  nor  will  any  candidate  be  permitted  to  leave 
the  room  during  a  sitting,  but  so  soon  as  he  has  finished 
his  papers  he  may  hand  them  to  the  secretary,  after 
which  he  will  not  be  allowed  to  re-enter  until  the  next 
sitting. 

9.  A  candidate  rejected  by  the  Board  shall  not  be 
entitled  to  a  new  examination  before  the  next  regular 
meeting  of  the  Board. 

10.  Each  candidate  for  " Admission  to  Practice" 
shall  bring  with  him  an  instrument  suitable  for  taking 
the  necessary  observations  required  in  Sec.  (8),  By-law 
29,  which  he  shall  submit  to  the  Board  for  their  exam- 
ination and  approval,  and  he  shall  also  submit  a  plan 
and  field  notes  of  a  survey,  both  made  by  himself,  which 
may  be  filed  with  his  papers. 

11.  Each  candidate  for  Admission  to  Apprenticeship 
shall  bring  with  him  a  ruling  pen  and  scale. 

FEES. 

12.  The  following  fees  shall  be  paid  to  the  Sec- 
retary-Treasurer for  the  use  of  the  Association: 

(1)  By  every  person  duly  authorized  to  practise  as 
a  land  surveyor  under  the  provisions  of  this  Act,  on 
applying  for  registration  under  this  Act,  the  sum  of  $1. 

(2)  By  each  member  of  this  Association,  an  annual 
membership  fee  of  $4. 

(3)  By  each  apprentice  at  the  transmitting  to  the 
Secretary  the  indenture  or  articles  of  such  apprentice- 
ship, $10 ;  62  Vic.  2,  c.  11,  s.  18. 

(4)  By  each  candidate  for  the  preliminary  exam- 
ination on  presenting  himself  for  examination,  $10. 

(5)  By  each  candidate  for  examination,  with  his 
notice  thereof,  for  receiving  and  entering  such  notice,  $1. 

(6)  By  each  applicant  obtaining  a  certificate,  as  fee 
thereon,  $2. 

(7)  By  each  applicant  receiving  a  certificate  to  prac- 
tise, as  an  admission  fee,  $30. 

(8)  By  each  apprentice  with  each  transfer  of 
articles  as  a  fee  for  registering  the  same,  $2. 

(9)  By  each  applicant  receiving  a  certificate  to  prac- 
tise, being  the  fee  for  official  notice  in  the  Ontario  Ga- 
zette, $1.    55  V.,  c.  34,  s.  7 ;  69  V..  c.  27,  s.  26. 
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LIST  OF  MEMBERS 

1908 

The  names  of  those  members  granted  exemption  by  By-laws  ratified 
by  the  Association  are  marked  *. 


NAME  AND  P.O.  ADDRESS.  DATE  OP  ADMISSION  BY  BOARD. 

Abrey,  George  Spencer,  Toronto  Junction . .  6th  April,  1906 
Allan,  John  Richard,  Renfrew  6th  Nov.,  1894 

Grad.  S.P.S. 

Ardagh,  Arthur  Gowan,  Barrie  18th  Feb.,  1908 

Aylsworth,  Charles  Fraser,  Jr.,  Madoc  8th  Jan.,  1886 

D.L.S. 

Avlesworth,  John  Sidney,  Sharp's  Corners,  Ont.9th  Jan.,  1871 

D.L.S. 

Aylsworth,  William  Robert,  Belleville, 

P.O.  Box  2   8th  Nov.,  1861 

D.L.S. 

Baird,  Alexander,  Leamington   7th  July,  1877 

c.e. 

Barrow,  Ernest  George,  Hamilton  4th  Oct.,  1877 

D.L.S.,  Mem.  Can.  Soc.  C.E.,  City  Engineer. 

Bazett,  Edward,  Huntsville  8th  July,  1881 

D.L.S. 

Beatty,  David,  Parry  Sound  12th  July,  1869 

D.L.S. 

Beatty,  Herbert  John,  Eganville  8th  Nov.,  1893 

Grad.  S.P.S. 

Beatty,  Walter,  Delta  19th  July,  1858 

D.L.S.  M.P.P. 

Bell,  Andrew,  Almonte  14th  Oct.,  1901 

B.A.,  Mem.  Am.  Soc.  C.E.,  Mem.  Can.  Soc.  C.E.,  Mem. 
Ont.  A.A.,  D.L.S.C.E. 

Bell,  James  Anthony,  St.  Thomas  11th  Oct.,  1875 

D.L.S.,  Co.  Engineer,  Elgin;  City  Engineer,  St.  Thomas. 

Bigger,  Charles  Albert,  Ottawa,  145 

Gloucester  St  6th  Jan.,  1882 

D.L.S.,  A.M.  Can.  Soc.  C.E.,  B.C.S.,  Astronomer,  Dept.  Interior. 

Bingham,  Edwin  Ralph,  Port  Arthur  17th  Feb.,  1906 

D.L.S. 
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NAME  AND  P.O.  ADDRESS.  DATE  OF  ADMISSION  BY  BOARD. 

Blake,  Frank  Lever,  Toronto,  Meteorological 


Office   13th  April,  1875 

D.L.S. 

Blair,  William  John,  New  Liskeard  13th  Feb.,  1904 

Grad.  S.P.S. 

Bolton,  Ellsworth  Doan,  Listowel  7th  Nov.,  1899 

B.A.Sc.  (McGill). 

Bolton,  Lewis,  Listowel  9th  July,  1864 

D.L.S. 

Booth,    Charles   Edward    Stewart,  Toronto, 

39  Bloor  st.  e  6th  April,  1882 

D.L.S. 

Boswell,  Elias  John,  C.P.R.  Construction  Dept. 

Offices,  Winnipeg,  135  Carlton  st  7th  Nov.,  1896 

Grad.  S.P.S.,  D.L.S. 

Bowman,  Clemens  Dersteine,  West  Montrose .  10th  July,  1879 
Bowman,  Herbert  Joseph,  Berlin  7th  Jan.,  1887 

D.L.S.,  Grad.    S.P.S.,  Treasurer    County    Waterloo,  Assoc.  Mem.  Can. 

Soc.   C.  E. 

Bowman,  Edgar  Peterson,  West  Montrose ..  17th  April,  1907 
Bray,  Edgar,  Oakville  6th  Oct.,  1866 

D.L.S. 

Bray,  Lennox  Thompson,  Amherstburg.  . .  .17th  Feb.,  1902 

D.L.S. 

Bray,  Harry  Freeman,  Oakville  10th  July,  1882 

D.L.S. 

Bray,  Samuel,  Ottawa,  Dept.  of 

Indian  Affairs   .6th  Jan.,  1877 

D.L.S.,  C.E. 

Brian,  Michael  Edward,  Windsor  17th  Feb.,  1906 

B.A.  Sc. 

Brown,  David  Benjamin,  Cornwall  23rd  Feb.,  1904 

D.L.S. 

Brown,  George  Laing,  Morrisburg  19th  Feb.,  1898 

Grad.  S.P.S. 


•Brown,  John  Smith  (address  not  known)  8th  July,  1852 

D.L.S. 

Browne,  Harry  John,  Toronto,  203  Albany  Ave. 6th  July,  1872 


C.E. 

Browne,  William  Albert,  Toronto, 

18  Toronto  st  10th  April,  1876 

Burd,  James  Henry,  Parry  Sound  2nd  Oct.,  1905 


Grad.  S.P.S. 

Burgess,  Edward  LeRoy,  Ottawa,  21  First  Ave.  .6th  May,  1905 
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NAME  AND  P.O.  ADDRESS.  DATE  OF  ADMISSION  BY  BOARD. 

Burt,  Frederick  Percy,  New  York,  N.  Y  8th  July,  1885 

President   "The  American  Architect,"  Times  Bldg.,  New  York. 

Burwash,  Nathaniel  Alfred,  Toronto, 

113  Bloor  St  6th  May,  1905 

D.L.S.,  Grad.  S.P.S. 

Bush,  Clayton  Elgin,  Toronto   15th  May,  1908 

Grad.  S.P.S. 

Butler,  Matthew  Joseph,  Deputy  Minister 

of  Railways  and  Canals,  Ottawa  11th  Jan.,  1878 

C.E.,  M.I.C.E.,  Mem.  Am.  Soc.  C.E.,  Mem.  Can.  Soc,  C.E. 

Byrne,  Thomas,  Sault  Ste.  Marie  15th  July,  1862 

D.L.S. 

Caddy,  John  St.  Vincent,  Ottawa,  559  King  st.  .6th  Oct.,  1866 

D.L.S. 

Cameron,  Alfred  John,  Peterborough  9th  April,  1889 

Campbell,  Archibald  William,  Toronto, 

Parliament  Buildings  10th  April,  1885 

C.E.,  Deputy  Minister  of  Public  Works. 

Carre,  Henry,  276  Albert  st.,  Belleville, 

Box  203   8th  Nov.,  1861 

M.O.  &  Georgian  Bay  Canal,  B.A.  and  C.E.  (Trin.  Coll.,  Dublin),  D.L.S 

•Carroll,  Cyrus,  Prince  Albert,  Sask  10th  Jan.,  1860 

Mem.  Can.  Soc.  C.E.,  D.L.S.    District  Surveyor  and  Engineer. 

Casgrain,  Joseph  Philippe  Baby,  Montreal..  .5th  Jan.,  1887 

D.L.S.,    P.  Z,.  S.,  (Que.)    C.  E.,    Assoc.     Mem.     Can.     Soc.    C.  E-,    Chief  Ens:. 


M.  &  P.  J.  Ry.,  Senator. 

Cavana,  Allan  George,  Orillia  8th  July,  1876 

D.L.S. 

Chalmers,  John,  Engineer's  Office, 

C.N.R.,  Winnipeg  14th  April,  1896 

Grad.  S.P.S. 

Chipman,  Willis,  Toronto,  103  Bay  st  4th  Oct.,  1881 

D.L.S.,  B.A.Sc.  (McGill),  Mem.  Am.  Soc.  C.E.,  Mem.  Can.  Soc.  C.E. 

Christie,  Uriah  Wesley,  Chesley  1st  March,  1906 

Clarke,  Fred.  Fieldhouse,  Winchester,  Ont.31st  March,  1905 

Grad.  S.P.S. 

Clarke,  Leonard  Oswald,  North  Bay   14th  Feb.,  1903 

Code,  Abraham  Silas,  Alvinston  14th  April,  1896 

Code,  Samuel  Barber,  Smith's  Falls  1st  May,  1905 

Code,  Thomas  George,  Alvinston  17th  April,  1907 

Code,  Richard  Stanley,  Alvinston  17th  April,  1907 

Cotton,  Arthur  Frederick,  North  Bay  11th  July,  1874 

Cozens,  Joseph,  Sault  Ste.  Marie  7th  July,  1875 

D.L.S. 

Crerar,  Samuel  Rutherford,  Toronto, 

School  of  Science  1st  March,  1906 

D.L.S.,  B.A.Sc,  Toronto. 
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Dalton,  John  Joseph,  Weston,  Ont  11th  Jan.,  1878 

D.T.S. 

•Davidson,  Alexander,  Arkona  11th  Oct.,  1858 

D.L.S. 

Davis,  Allan  Ross,  230  Portage  Ave.,  Winnipeg, 

Man  8th  Jan.,  1886 

B. A.  Sc.  (McGill). 

Davis,  William  Mahlon,  Berlin  11th  April,  1885 

Grad.  R.M.  Coll.   (Kingston),  Town  Engineer. 

Deacon,  Thomas  Russ,  Winnipeg  12th  Nov.,  1892 

Grad.  S.P.S. 

Deans,  William  James,  Brandon,  Man  11th  Juiy,  18S4 

D.L.S. 

DeMorest,  Richard  Watson,  Sudbury  9th  April,  1889 

M.E. 

Dickson,  James,  Fenelon  Falls  6th  April,  1867 

D.L.S. 

Dixon,  Howard,  Can.  Nor.  Ry.,  Winnipeg  14th  Feb.,  1903 

Grad.  S.P.S. 

Dobie,  James  Samuel.,  Thessalon   21st  Feb.,  1898 

B.A.Sc.  (Toronto  Univ.),  D.L.S. 

*Doupe,  Joseph,  Winnipeg,  Man., 

169  Edmonton  st  13th  Jan.,  1863 

C.E.    (McGill),   D.L.S.,   P.L.S.    (Man.),   P.L.S.  (B.C.). 

Dunn,  Thomas  Hamilton,  Winchester  14th  May,  1906 

Grad.  S.P.S. 

Empev,  John  Morgan,  Ottawa  16th  Feb.,  1907 

D.L.S. 

Esten,  Henry  Lionel,  Toronto,  157  Bay  st  7th  Jan.,  1887 

Evans,  John  Dunlop,  Trenton  8th  July,  1864 

D.L.S..  Mem.  Can.  Soc.  C.E.,  Chief  Eng.  Cent.  Ont.  Ry. 

Fair,  John,  Brantford  13th  April,  1875 

Fairbairn,  Richard  Purclom,  Toronto, 

452  Markham  st  7th  Oct.,  1876 

Surveyor  for  Dept.  of  Pub.  Works,  Ontario. 

Fairchild,  Charles  Court,  Brantford  9th  April,  1894 

Grad.  S.P.S.,  D.L.S. 

Fairchild,  William  Howard,  Brantford  17th  Feb.,  1900 

Farncomb,  Alfred  Ernest,  Red  Deer,  Alberta. 9th  April,  1895 

D.L.S. 

Farncomb,  Frederick  William,  London, 

213  Dundas  st  6th  Nov.,  1889 

Fawcett,  Thomas,  Niagara  Falls  6th  Jan.,  1881 

Dom.  Topographical  Surveyor. 
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Fitton,  Charles  Edward,  Orillia,  Box  142..  10th  April,  1879 

D.L.S. 

Fitzgerald,  James  William,  Peterborough ...  13th  Feb.,  1904 

Flater,  Frederick  William,  Chatham  9th  April,  1888 

Ford,  William  Butterton,  Wabana,  Nfld  21st.  Feb.,  1898 

Francis,  John  James,  Sarnia  P.O., 

Box  304   16th  Oct.,  1861 

D.L.S. 

Fuce,  Edward  Oliver,  Gait  17th  Feb.,  1906 

Fullerton,  Charles  Herbert,  New  Liskeard.  .  .  .7th  May,  1906 

D.L.S.,  Grad.  S.P.S. 

Galbraith,  William,  Bracebridge  4th  April,  1883 

D.L.S. 

Gamble,  Killaly,  Toronto,  31  Sussex  Court.  ..6th  April,  1888 

D.L.S.,  P.L.S.  (Man.).  Sec.  Assoc.  O.L.S.,  Captain  R.A.  (Ret'). 

Gardiner,  Edward,  St.  Catharines  6th  Jan.,  1866 

D.L.S. 

Gaviller,  Maurice,  Collingwood,  Box  164.... 6th  Jan.,  1866 

C.E.  (McGill),  D.L.S. 

*Gibson,  James  Alexander,  Oshawa  7th  April,  1855 

D.L.S. 

Gibson,  Peter  Silas,  Willowdale  19th  July,  1858 

C.E.M.S.  (Mich.  Univ.),  D.L.S.,  Mem.  Can.  Soc.  C.E. 

Gibson,  Wilbert  Silas,  Willowdale  21st  Feb.,  1898 

Gillon,  Douglas  John,  Fort  Frances  9th  Nov.,  1895 

Grad.  R.I.E.  Coll. 

Graydon,  Aquila  Ormsby,  City  Engineer 

London  .8th  July,  1880 

Green,  Thomas  Daniel,  Prescott.  Ont  7th  Jan..  1885 

D.L.S. 

Griffin,  Albert  Dyke,  B.A..  Gait  11th  Nov.,  1890 

Halford,  Abraham  Joseph  Bartholomew,  Essex  Centre.  . 
Hanes,  George  Samuel,  Windsor  6th  May,  1905 

Grad.  S.P.S. 

Hart,  Milner,  Toronto,  103  Bav  st  11th  July,  1863 

D.L.S. 

Heaman,  John  Andrew,  Kenora,  Ont  16th  Nov.,  1896 

Henry,  Frederick,  London,  Albion  Bldg.  . .  .  7th  April,  1887 
Hobson.  Joseph,  Hamilton.  346  Bay  St.  (south)  .3rd  Oct.,  1855 

D.L.S.,  Chief  Eng.  Grand  Trunk  Railway  System. 

Holcroft,  Herbert  Spencer,  Toronto, 

182  Bloor  st.  w  17th  Feb.,  1902 

D.L.S.,  B.A.Sc.   (Toronto  Univ.). 

(12) 
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Holland,  William  Hugh,  Toronto, 

1  Dunn  Ave  .'  1st  May,  1907. 

Hopkins,  Marshall  Willard,  Edmonton,  Alta.l3th  Nov.,  1893 

D.L.S.,  B.A.  Sc.  (McGill),  Assoc.  Mem.  Can.  Soc.  C.E. 

Hutcheon,  James,  Guelph,  48  Glascow  St  10th  Nov.,  1891 

Grad.  S.P.S. 

Irwin,  James  Moore,  Rat  Portage  13th  Jan.,  1863 

D.L.S. 

Jackson,  John  Herbert,  Niagara  Falls  16th  Feb.,  1901 

James,  Darrell  Denman,  Toronto, 

227  George  st  3rd  Nov.,  1891 

D.L.S.    B.A.,  B.A.Sc.  (Toronto  Univ.). 

James,  Silas,  Toronto,  227  George  st  19th  July,  1858 

D.L.S. 

Johnston,  Herbert,  Berlin  21st  Feb.,  1905 

Grad.  S.P.S. 

Jones,  Charles  Albert,  Petrolea  8th  April,  1881 

D.L.S. 

Jones,  John  Henry,  Sarnia,  Box  194  10th  Oct.,  1886 

D.L.S. 

Jones,  Thomas  Henry,  Brantford.  10th  Oct.,  1878 

B.A.Sc.  (McGill),  D.L.S.,  City  Engineer. 

*Keefer,  Thomas  Coltrin,  Ottawa  14th  Aug.,  1840 

D.L.S.,  C.E. 

Kirkpatrick,  George  Brownly,  Toronto, 

Dept.  of  Crown  Lands  13th  April,  1863 

llSish.  D.L.S.,   Director  of  Surveys. 

Laird,  James  Stewart,  Essex  6th  April,  1867 

D.L.S. 

Laird,  Robert,  Haileybury  11th  Nov.,  1887 

Grad.  S.P.S. 

Lang,  John  Leiper,  Toronto,  20  Leopold  St.  .  .  .2nd  May,  1908 

Lawe,  Henry,  Ottawa  •••6th  Oct.,  1860 

Lewis,  John  Bower,  Ottawa,  Brunswick 

jjouse   .  4tn  Uct-> 

D.L.S.,  P.L.S.  (Quebec),  C.E. 


Lougheed,  Aaron,  Port  Arthur  12th  Nov.,  1888 

D.L.S. 

Low,  Edward  Hamilton,  Sudbury .  . ......  -17th  Feb.,  1902 

UKJ    '  Grad.  R.M.C.  (Kingston). 

*Low,  Nathaniel  Edward,  Sarnia  11th  July,  1856 
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Lumsden,  Hugh  David,  Ottawa  4th  Jan.,  1866 

C.E.,  D.L.S.,  M.I.C.E.,  Mem.  Can.  Soc.  C.E.,  Chief  Eng.  Trans.  Cont.  Ry. 

MacKay,  James  John,  Hamilton  25th  Feb.,  1899 

MacKenzie,  William,  Sarnia  11th  April,  1896 

Grad.  R.M.C.  (Kingston). 

MacKenzie,  William  Lyon  (not  known)  7th  April,  1887 

C.E. 

McAuslan,  Herbert  James,  North  Bay  19th  Feb.,  1906 

D.L.S.,    B.A.Sc.  (Toronto). 

McCaw,  Robert  Daniel,  Welland  16th  Feb.,  1907 

McCubbin,  George  Albert,  St,  Thomas, 

City  Engineer's  Office   9th  Nov.,  1895 

Assistant  City  Engineer. 

McDowall,  Robert,  Owen  Sound  11th  Nov.,  1890 

Grad.  S.P.S.,  Town  Engineer. 

McEvoy,  Henry  Robinson,  St.  Mary's  10th  July,  1875 

D.L.S. 

McFadden,  Moses,  Neepawa,  Man  13th  April,  1858 

D.L.S.,  P.L.S.  (Man.). 

McFarlen,  George  Walter,  Toronto,  City  Hall, 

City  Engineer's  Office  11th  Nov.  1858 

Grad.  S.P.S. 

McGrandle,  Hugh,  Huntsville  5th  Jan.,  1883 

D.L.S. 

McKay,  Owen,  Walkerville,  Ont.,  Box  324  7th  Jan.,  1887 

M.C.S.C.E.,    Grad.  S.P.S. 

McKenna,  John  Joseph,  Dublin  9th  July,  1860 

D.L.S. 

McLean,  James  Keachie,  Ottawa,  Dept. 

Indian  Affairs  8th  April,  1876 

D.L.S 

McLean,  William  Arthur,  Toronto,  , 

Parliament  Buildings  21st  Feb.,  1898 

A.  M.  Can.  Soc.  C.  E..  E.ngineer  of  Highways. 

McLennan,  Murdoch  John,  Williamstown .  .  .  13th  Nov.,  1893 

B.A.Sc.  (McGill),  D.L.S. 

McMullen,  William  Ernest,  St.  John,  N.B  11th  Nov.,  1892 

Asst.  Eng.  C.  P.  Ry. 

McNab,  John  Duncan  (not  known)  9th  Oct.,  1879 

McNaughton,  Alexander  Lome,  Cornwall  May,  1905 

McNaughton,  Finlay  Donald,  Cornwall  25th  Feb.,  1899 
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McPherson,  Archibald  John,  Brockville  10th  April,  1897, 

B.A.Sc    (Toronto  Univ.).  D.L.S. 

McPherson,  Charles  Wilfrid,  Dawson,  N.W.T. 

Director  of  Surveys,  Yukon  21st  Feb.,  1899 

D.L.S.,   Director  of  Surveys,  Yukon. 

McPhillips,  George,  Winnipeg,  Man  9th  July,  1885 

D.L.S. .  P.L.S.  (Man.). 

Manigault,  William  Mazyck,  Strathroy, 

P.O.  Box  300   ....8th  July,  1876 

Miller,  Frederick  Fraser,  Napanee  8th  Jan.,  1885 

D.L.S. 

Montgomery,  Royal  Harp,  Prince  Albert,  Sask.Gth  May,  1905 


D.L.S. 

Moore,  John  MacKenzie,  London, 

Albion  Building  9th  Oct.,  1879 

Moore,  John  Harrison,  Smith's  Falls  11th  Nov.,  1889 

Grad,  S.P.S. 

Moore,  William  James,  Pembroke   18th  Feb.,  1908 

Morris,  Alfred  Edmund,  Montreal,  Que.  . .  10th  April,  1879 
Morris,  James  Lewis,  Pembroke  7th  July,  1886 

D.L.S.,  C.E.  (Toronto  Univ.). 

Mountain,  George  Alphonse,  Ottawa  9th  Jan.,  1884 

Mem.  Can.  Soc.  C.E.,  D.L.S.,  P.L.S.   (Que.),  Engineer  for 
Railway  Commission. 

Murdoch,  William,  Bowmanville   10th  Jan.,  1860 

D.L.S..  C.E. 

Murphy,  Charles  Joseph,  Toronto, 

157  Bay  st  6th  Oct.,  1886 

Nash,  Thomas  Webb,  Kingston  7th  April,  1854 

D.L.S. 

Newman,  John  James,  Windsor  21st  Feb.,  1898 

Newman,  William,  Windsor, 

57  Sandwich  st.  w  12th  Nov.,  1892 

Grad.  S.P.S. 

Niven,  Alexander,  Haliburton  8th  July,  1859 

D.L.S. 

Ogilvie,  William,  27  Nepean  st.,  Ottawa  12th  July,  1869 

D.L.S. 

O'Hara,  Walter  Francis,  236  Waverly  St., 

Ottawa  14th  April,  1892 

D.L.S. 
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Ord,  Lewis  Redmond,  Hamilton, 

c.o.  Traders  Bank   8th  January,  18S5 

Parsons,  Johnston  Lindsey  Rowlett, 

Regina,  Sask.,  Box  1004   .6th  May,  1905 

D.L.S..  Grad.  S.P.S. 

Patten,  Thaddeus  James,  Little  Current  5th  Jan.,  1883 

D.L.S. 

Paulin,  Frederick  William,  Toronto   11th  May.  1908 

Grad.   S.P.S. ,  Toronto. 

Pinhey,  Charles  Herbert,  Ottawa, 

110  Wellington  st   .12th  Nov.,  1888 

D.L.S. ,  Grad.  S.P.S.,  Assoc.  Mem.  Can.  Soc.  C.E. 

Proudfoot,  Hume  Blake,  Toronto,  130  Roxbor- 

ough  st.  w  6th  Jan.,  1882 

B.A.Sc.   (Toronto  Univ.). 

Rainboth,  Edward  Joseph,  Ottawa  11th  Nov.,  188? 

D.L.S. 

Rainboth,  George  Charles,  Aylmer,  P. Q....  11th  July,  1868 

D.L.S.,  P.L.S.  (Que.). 

Reinhardt,  Carl,  Box  303,  Cobalt  25th  Feb.,  1899 

B.A.Sc,  McGill. 

Roberts,  Vaughan  Maurice,  St.  Catharines.  . 5th  April,  1887 

D.L.S. 

Robertson,  James,  Glencoe   11th  July,  1885 

Grad.  S.P.S. 

Roger,  John,  Mitchell  10th  Nov.,  1888 

Grad.  S.P.S. 

Rogers,  Richard  Birdsall,  Peterborough  9th  Jan.,  1879 

B.A.Sc.   (McGill),  D.L.S. 

*Rombough,  William  R.,  Toronto, 

254  Borden  st   14th  Nov.,  1848 

D.L.S. 

Rorke,  Louis  Valentine,  Toronto,  199 

Madison  Ave  14th  April.  1890 

Grad.  S.P.S.,  D.L.S. 

Ross,  George,  Welland   10th  July,  1879 

A.M.   Can.   Soc.   C.E.,   B.A.Sc.    (McGill),  D.L.S. 

Routly,  Herbert  Thomas,  Haileybury   1st  May,  1907 

Grad.  S.P.S. 

Russell,  Alexander  Lord,  Port  Arthur  16th  April,  1873 

D.L.S.,  P.L.S.  (Que.). 

Rutherford,  T.  N  18th  May,  1906 

*Scane,  Thomas,  Ridgetown  7th  Jan.,  1865 

D.L  S. 
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*Schofield,  Milton  C,  Guelph,  Ont  28th  Sept.,  1843 

D.L.S. 

Schwitzer,  John  Edward,  C.P.R.  Ry.  Co., 

Winnipeg,  Man  16th  Nov.,  1896 

B.A.Sc.  (McGill). 

Seager,  Edmund,  Rat  Portage   8th  July,  1861 

D.L.S. 

Selby,  Henry  Walter,  125  Howland  ave., 

Toronto  8th  Jan.,  1876 

D.L.S. 

Sewell,  Henry  DeQuincy,  Toronto, 

34  Yonge  st  9th  July,  1885 

D.L.S.,  A.M.I.C.E. 

Seymour,  Horace  Llewellyn,  Edmonton,  Alta.  .2nd  May,  1908 

D.L.S. 

Shaw,  John  Henry,  North  Bay  17th  Feb.,  1900 

Grad.  S.P.S. 

Silvester,  George  Ernest,  Sudbury  12th  Nov.,  1892 

Grad.  S.P.S. 

Sing,  Josiah  Gershom,  Toronto,  Room  71, 

Confederation  Life  Building   9th  Jan.,  1879 

D.L.S.,  C.E.,  Public  Works  Dept. 

Smith,  Angus,  Regina   14th  April,  1896 

Grad.  S.P.S.,  City  Engineer. 

Smith,  George,  Box  25,  Lindsay  7th  April,  1881 

Engineer  for  Co.  Victoria  and  four  Townships. 

Smith,  James  Herbert,  New  Liskeard  27th  Dec.,  1904 

Smith,  Charles  Campbell,  Ottawa  16th  Feb.,  1907 

D.L.S. 

Smith,  Walter,  Lindsay   16th  Feb.,  1907 

Speight,  Thomas  Bailey,  Toronto, 

703  Temple  Building  6th  Jan.,  1882 

D.L.S. 

Stacey,  Albert  George,  Victoria,  B.C  30th  March,  1908 

D.L.S. 

Steele,  David  Layton,  Meaford  May,  1905 

#Stewart,  George  Alexander,  8th  July,  1 1852 

D.L.S. 

Stewart,  John,  (address  not  known)  11th  Nov.,  1887 

D.L.S. 

Stewart,  Walter  Edgar,  Aylmer  12th  April,  1892 

Stull,  William  Walter,  Sudbury   17th  Feb.,  1900 


B.A.Sc.  (Toronto  Univ.). 
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Summers,  Gordon  Foster,  Winchester  11th  May,  1908 

Grad.   S.P.S.,  Toronto. 

Sutcliffe,  Homer  Wilson,  Forest,  Ont  11th  May,  1908 

Grad.   S.P.S.,  Toronto. 

Taylor,  William  Verner,  Montreal, 

Sovereign  Life  Building  7th  Nov.,  1896 

Grad.  S.P.S. 

Tench,  William  Eastwood,  Niagara  Falls  11th  Jan.,  1878 

Townsend,  David  Thomas,  Woodstock  17th  Feb.,  1906 

D.L.S.,  B.A.Sc,  Toronto. 

Traynor,  Isaac,  Dundalk   16th  Apri),  1873 

D.L.S. 

Turnbull,  Thomas,  Winnipeg,  Man., 

C.  N.  R.  Eng.  Office  6th  July,  1878 

D.L.S.,  C.E.   (Toronto  Univ.). 

Tyrrell,  James  Williams,  Hamilton,  Prov. 

&  Loan  Chambers,  7  Hughson  St.  S  8th  April,  1885 

C.E.  (Toronto  Univ.),  D.L.S. ,  Co.  Eng.  for  Wentworth. 

•Unwin,  Charles,  Toronto,  126  Seaton  st  12th  April,  1852 

D.L.S.,  City  Surveyor. 

Ure,  Frederick  John,  Woodstock   7th  April,  1887 

D.L.S. 

VAN  NOSTRAND,  ARTHUR  J.,  Toronto, 

703  Temple  Building  30th  Oct.,  1882 

President  Association  of  O.  L.  Surveyors,  D.L.S. 

Waddell,  William  Henry,  Hamilton  May,  1905 

D.L.S. 

Wadsworth,  Vernon  Bay  ley,  Toronto, 

103  Bay  st  9th  April,  1864 

D.L.S. 

Walker,  Alfred  Paverley,  Toronto,  Room  508, 

Union  Station,  C.  P.  Ry.,  Eng.  Office  6th  Jan.,  1882 

D.L.S.,  Mem.  Can.  Soc.  C.E. 

Wallace,  James  Nevin,  Calvary,  Alta  21st  Feb.,  1898 

D.L.S.,  13. A.,  B.E.   (Trin.  Coll.,  Dublin). 

Ward,  Archeson  Thomas, 

Toronto,  703  Temple  Building   10th  April,  1897 

Warren,  James,  Walkerton,  P.O.  Box  190  7th  Oct.,  1864 

D.L.S. 

Watson,  John  McCormack,  Orillia, 

P.O.  Box  224   13th  April,  1892 
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Wells,  Arthur  Frederick,  Sandwich  17th  Feb.,  1906 

'  Wetherald,  Thomas,  Goderich, 

P.O.  Box  273   12th  Jan.,  1856 

D.L.S..  C.E. 

Weekes,  Abel  Seneca,  Glencoe  12th  April,  1890 

D.L.S. 

Weekes,  Melville  Bell,  Brantford  17th  Feb.,  1900 

B.A.Sc.  (Toronto  Univ.).  D.L.S. 

West,  Robert  Francis,  Orangeville   7th  April,  1881 

Wheelock,  Charles  Richard,  Orangeville  7th  Jan.,  1886 

Treasurer  County  of  Dufferin. 

Whitson,  James  Francis,  Toronto, 

Dept.  of  Lands,  Forests  and  Mines.... 9th  Jan.,  1886 
Wiggins,  Thos.  Henry,  Finch,  Ont  10th  Nov.  1891 

Grad.  S.P.S. 

Wilde,  John  Absalom,  Sault  Ste.  Marie  9th  April,  18 


Wilkie,  Edward  Thomson,  Carleton  Place..  11th  April,  1891 


D.L.S. 

Wilkins,  Frederick  William, 

Norwood,  Ont  6th  Jan.,  1877 

D.T.S. 

Williams,  David,  Port  Arthur  9th  April,  1864 

D.L.S. 

♦Winter,  Henry,  Thornyhurst   11th  July,  1853 

D.L.S.,  C.E. 

*Wood,  Henry  O*.,  Billings  Bridge  . .  .*  10th  Oct.,  1855 

*Yarnold.  William  Edward,  Port  Perry, 

P.O.  Box  44   7th  April,  1854 

D.L.S. 
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Anderson,  John  Drummond,  Trail,  B.C.  .  .  .13th  April,  1S92 

Anderson,  William  Beaumont,  Ottawa, 

178  Cartier  st  14th  Feb.,  1903 

Grad.  R.M.C.,  B.A.Sc.  (McGill),  M.  Can.  Soc.  C.E.,  D.L.S. 

Apsey,  John  Fletcher,  Cumberland,  Md  6th  Jan.,  1886 


Grad.  S.P.S. 

Aylsworth,  Charles  Fraser,  Sr.,  Madoc  2nd  April,  18bl 

D.L.S. 

Bowman,  Arthur  Meyer,  Mahan, 

Beaver  Co.,  Pa.    11th  Nov.,  1887 

Grad.  S.P.S.,  Staff  of  u.  S.  Engineers. 

Bowman,  Franklin  Meyer,  Bellevue, 

Allegheny  Co.,  Pa  11th  April,  1892 

Grad.  S.P.S. ,  Engineer  Structural  Iron  Works. 

Brady,  James,  Victoria,  B.C.,  P.O.  Box  815.  .15th  July,  1862 

M.E. 

Burnet,  Hugh,  Victoria,  B.C  5th  April,  1887 


D.L.S.,  P.L.S.  (B.C.). 

Cambie,  Henry  John,  Vancouver,  B.C  8th  July,  1861 

D.L.S.,  P.L.S.  (B.C.). 

Carbert,  J.  Alfred,  Medicine  Hat,  Assa  7th  April,  1876 

Dist.  Eng.  and  Surveyor. 

Carpenter,  Henry  Stanley,  Collingwood  25th  Feb.,  1899 

D.L..S.,  B.A.Sc,  Toronto. 

*Charlesworth,  Lionel  Clare, 

Edmonton,  Alta  14th  April,  1896 

Grad.  S.P.S.,  Director  of  Surveys,  Saskatchewan,  D.L.S. 

Coleman,  Richard  Herbert,  Toronto,  Can.  Co.,  Offices, 

Imperial  Bank  Chambers   6tb  Oct.,  1877 
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Drewry,  William  Stewart,  Ottawa, 

Dept.  oi  the  Interior   5th  April,  1883 

d.l  s. 

Ducker,  William  A.,  Winnipeg,  Man  6th  April,  \S$A 

D.L.S.,  P.L.S.  (Man.),  Swamp  Lands  Comm'r. 

Edwards,  George,  Thurso,  P.Q  6th  Jan.,  1866 

D.L.S. 

•Ellis,  Henry  Disney,  Kuehing,  Sarawak, 

Borneo  7th  April,  1877 

D.L'.S.,  Commissioner  of  Pub.  Works  and  Surveys. 

Galbraith,  John,  Toronto, 

School  of  Prac.  Science  13th  April,  1875 

M.A.,  D.L.S.,  Prof.  Engineering  S.P.S. 

Gibbons,  James,  Ottawa,  Dept.  of  the  Int . .  15th  April,  1890 

Grad.  S.P.S.,  Dominion  Topographical  Surveyor. 

Gibson,  George,  St.  Catharines  10th  April,  1860 

D.L.S. 

Gibson,  Harold  Holmes,  Jackson,  Kentucky.  .8th  Sept.,  1891 
•Harris,  John  Walter.  Winnipeg,  Man  6th  Oct.,  1866 

P.L.S.  (Man.),  D.L.S.,  Assessment  Com. 

*Harvey,  Thomas  Alexander, 

239  Vernon  ave.,  Long  Island,  N.  Y.  City.  1.3th  Nov.,  1893 

Henderson,  Eder  Eli,  Henderson  P.O.,  Maine .  7th  April,  1887 

Grad.  S.P.S. 

Hermon,  Ernest  Bolton,  Vancouver,  B.C  7th  Oct.,  1885 

P.L.S.  (B.C.),  D.L.S. 

Innes,  William  Livingstone,  Simcoe  14th  April,  1892 

C.E.  (Toronto  Univ.). 

Jephson,  Richard  Jermy,  Winnipeg,  Man.. 7th  April,  1877 

P.L.S.  (B.C.),  D.L.S. 

Johnson,  Sydney  Munnings,  Greenwood,  B.C. 9th  Nov.,  1895 

Johnston,  Robert  Thornton,  The  Riviera, 

142  st.  and  7th  ave.,  N.  Y.  City  9th  April,  1899 

Kennedy,  James  Henry,  Keremeos,  B.C  7th  April,  1887 

C.   E.    (Toronto  Univ.),   Chief  Engineer  V.  V.  &  E.  R.  &  N.  Co. 

•Kippax,  Hargreaves,  Huron,  South  Dakota. 7th  July,  1877 

C.E.  (Toronto  Univ.),  Assistant  to  Surveyor- General. 
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Kirk,  John  Albert,  Revelstoke,  B.C  6th  July,  1877 

D.L.S.,  P.L.S.  (B.C.). 

Klotz,  Otto,  437  Albert  St.,  Ottawa  6th  Jan.,  1867 

Dom.  Top.  Surveyor,  C.E.  (Mich.  Univ.),  LL.D. 

Lane,  Andrew,  Sparrow's  Point,  Md  4th  April,  1895 


Grad.  S.P.S.,  Draftsman  Maryland  Steel  Co. 

Lendrum,  Robert  Watt,  Strathcona,  Alta  8th  Jan.,  1874 

D.L.S. 


Livingstone,  Thomas  Chisholm, 

(address  not  known)   10th  Jan.,  1859 

D.L.S. 

MacLeod,  Henry  Augustus  F.,  Ottawa, 

340  Cooper  st  11th  Oct.,  1856 

D.L.S.,  C.E. 

MacPherson,  Duncan,  Montreal  9th  Jan.,  1884 


Grad.  R.M.C.,  M.I.C.E.,  Mem.  Can.  Soc.  C.E.,  Div.  Eng.  East 
Div.  C.P.R.,  D.L.S. 

McCulloch,  Andrew,  Lake  Nelson,  B.C  

Grad.  S.P.S..  Assoc.  Mem.  Can.  Soc.  C.E.,  City  Engineer. 

McLennan,  Roderick,  Toronto  20th  Jan.,  1846 

Magrath,  Charles  Alexander,  Lethbridge,  Alta .  1st  Nov.,  1881 

B.A.Sc.    (McGill),  D.L.S.,   P.L.S.  (B.C.). 

Marshall,  James,  Blyth  6th  Oct.,  1866 

D.L.S. 

Meadows,  William  Walter,  Windsor  21st  Feb.,  1898 

D.L.S.,  Grad.  S.P.S. 

Miles,  Charles  Falconer,  268  Triangle  st., 

Buffalo,  N.Y  13th  Jan.,  1862 

Moore,  Thos.  Alexander,  London  South  12th  Nov.,  1892 

Munro,  John  Vicar,  New  York,  N.Y., 

359  West  31st  st  9th  April,  1895 

tPaterson,  James  Allison  5th  April,  1878 

C.E.,  Mem.  Can.  Soc.  C.E. 

Pearce,  William,  Calgary,  Alta  12th  Oct.,  1872 

D.L.S.,  P.L.S.  (B.C.),  Asst.  B.C.  Land  Commissioner  for  C.P.R. 
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Peterson,  Peter  Alexander,  Montreal,  P.Q. .  .  16th  July,  1863 

D.L.S.,  C.E.:  (Toronto  Univ.) 

Ponton,  Archibald  William,  Macleod,  Alta.  .9th  April,  1880 

D.L.S. 

Purvis,  Frank,  Mesa  City,  Arizona  ..7th  April,  1875 

Reid,  John  Lestock,  Prince  Albert,  Sask  8th  April,  1870 

D.L.S. 

Reiffenstein,  James  Henry,  Ottawa, 

Dept.  of  the  Interior....  16th  April,  18 73 

D.L.S. 

Reilly,  William  Robinson,  London, 

361  Simcoe  st  7th  April,  1881 

D.L.S.,   P.L.S.    (Man.).  ^ 

Reynolds,  Samuel  Henry,  Winnipeg  ...17th  July,  1880 

Ritchie,  Nelson  Thomas,  Kipiegan,  Man  9th  Nov.,  1888 

\  P.L.S.  (Man.) 

Robinson,  Franklin  Joseph,  Regina  21st  Feb.,  1898 

Grad.  S.P.S.,  D.L.S.,  Dep.  Min.  Pub.  Works. 

*Ross,  Joseph  Edmund,  New  Westminster, 

B.C  ..:  11th  Nov,  1890 

D.L.S.,  P.L.S.  (B.C.). 

Sanderson,  Daniel  Leavens,  Coral,  Mich  4th  Oct,  1882 

Saunders,  Bryce  Johnston,  Edmonton,  Alta — 7th  Jan,  1885 

B.A.Sc.  (McGill),  D.L.S. 

Shaw,  Charles  Aeneas,  Greenwood,  B.C  6th  Oct,  1877 

P.L.S.  (B.C.).. 


Sherman,  Ruyter  Stinson,  Mission  City,  B.C.12th  April,  1890 

P.L.S.  (B.C.). 

Smith,  Henry,  Toronto,  Dept.  of  Lands, 

Forests  and  Mines  8th  Nov,  1861 

D.L.S.,  Mem.  Can.  Soc.  C.E. 

Stewart,  Elihu,  Ottawa,  Dept.  of  Interior ..  8th  April,  1872 

D.L.S.,  Chief  Inspector  of  Forestry. 

*Stewart,  Louis  Beaufort,  Toronto, 

School  of  Prac.  Science  6th  April,  1882 

Dom.  Top.  Surveyor,  Professor  of  Surveying. 

Tracey,  Thomas  Henry,  Vancouver,  B.C  8th  April,  1870 

C.E..   P.L.S.   (B.C.).  D.L.S. 
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Vicars,  John  Richard  Odium,  Kamloops,  B.C.  .5th  Jan.,  1887 

P.L.S.  (B.C.),  D.L.S. 

Wallace,  Charles  Hugh,  36  Dame  st,  Dublin, 


Ireland  9th  Nov.,  1889 

C.E.  (Trin.  Coll.,  Dublin),  Dom.  Top.  Surveyor. 

Wheeler,  Arthur  Oliver,  Calgary,  Alta  8th  July,  1881 

P.L.S.  (B.C.),  D.L.S. ,  Topographer,  Dept.  of  Interior. 

Wicksteed,  Henry  King,  Cobourg   7th  Jan.,  1886 

D.L.S.,  C.E. 


SUMMARY. 

Active  members  subject  to  dues   228 

Active  members  exempted  from  dues   17 

Withdrawn  from  practice  (including  nine  Associates)  .  .  70 

Dead   67 


Total  number  enrolled  since  incorporation   382 
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NOTICES. 

MEMBERS  and   others  will    be  supplied  with 
copies  of  the  Annual  Reports  for  1886,  1887, 
1888,  1889,  1891,  1892,  1893,  1894,  1895,  1896 
1897,  1898,  1899,  1900,  1901,  1902,  1903,  1904,  1905, 
1906,  1907,  1908  or  1909   upon  remitting   to  the 
Secretary  fifty  cents  for  each  copy  required. 

Each  member  of  the  Association  is  reminded  of 
the  fact  that  for  the  next  Annual  Meeting  a  good 
programme  is  most  desirable,  and  to  ensure  its  pre- 
paration it  is  not  now  too  early  to  bear  the  matter 
in  mind. 

In  addition  to  its  use  as  a  library,  the  Reposi- 
tory now  serves  as  a  drafting  room  for  members 
when  copying  Crown  Lands  plans  and  notes. 


Published  annually  by  the  Association  of  On- 
tario Land  Surveyors.  Edition,  1350. copies;  price, 
50  cents. 
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PREFACE. 


lo  the  Members   of  the   Association  of   Ontario  Land 
Surveyors. 

The  Proceedings  of  the  Association  at  its  Seven- 
teenth Annual  Meeting  are  herewith  presented. 

Respectfully  submitted  on  behalf  of  the  Council, 

KILLALY  GAMBLE, 

Secretary. 
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COLONEL    MAHLON  BURWELL, 

LAND  SURVEYOR. 

BY    ARCHIBALD  BLUE, 
Director  of  Bureau  of  Mines,  Toronto 

I  have  read  all  the  letters  and  journals  of  Mahlon  Bur- 
well  to  be  found  on  the  shelves  and  in  the  vaults  of  the  Sur- 
veys office  of  the  Crown  Lands  Department,  and  if  in  the  use 
of  them  I  were  to  follow  the  example  of  Carlyle  in  his  Oli- 
ver Cromwell,  I  would  make  a  large  book.  But  Burwell 
has  been  dead  only  a  little  more  than  fifty  years,  and  his 
journals  and  letters  have  not  yet  attained  a  richness  of  age, 
not  even  those  of  ninety  years  ago.  The  paper  is  but  slight- 
ly yellowed,  the  ink  is  but  faintly  faded,  and  the  penman- 
ship is  neat  and  flowing.  I  was  going  to  say  that  they 
are  as  legible  as  if  written  yesterday>  but  that  would  be  an 
odious  comparison  in  view  of  the  fact  that  in  our  time  and 
in  our  own  city  good  writing,  like  spelling  and  reading,  has 
gone  out  of  fashion,  if  it  has  not  become  a  lost  art.  By  the 
end  of  the  twentieth  century  the  old  records  of  the  Crown 
Lands  Department  will  begin  to  have  value,  and  if  the  Bur- 
well  papers  are  preserved  until  then  some  writer  on  Canada, 
in  the  Nineteenth  Century  will  find  them  out  and  make  them 
live  again  in  history.  But  will  they  be  preserved  ?  A  few  of 
the  letters  and  more  than  one-half  of  the  journals  are  already 
missing  from  their  place,  as  a  consequence,  I  have  no  doubt,, 
of  a  lack  of  motive  to  keep  the  records  of  the  office  com- 
plete, and  of  the  frequent  movings  of  the  seat  of  Government 
during  the  years  of  the  Union  of  Upper  and  Lower  Canada — 
to  Kingston,  to  Montreal,  to  Toronto,  to  Quebec  and  to 
Ottawa. 

I  am  to  write  of  Mahlon  Burwell  as  a  Land  Surveyor, 
and  therefore  I  shall  say  little  upon  other  matters  in  which 
as  a  man  active  in  affairs  he  took  some  part.  The  letters 
and  journals,  indeed,  deal  closely  with  the  business  he  had 
in  hand,  and  only  at  rare  intervals  is  there  a  grleam  of  per- 
sonal or  human  interest  to  lighten  up  the  official  soberness. 
I  shall  make  two  or  three  lengthy  quotations  from  the  offi- 
cial instructions  and  from  the  journals,  to  illustrate  the"  me- 
thods of  ninety  years  ago,  and  how  difficulties  were  faced, 
and  how  work  was  done  as  the  methods  reouired.  Those 
were  days  of  military  ideas  in  Canada,  and  men  of  the  Civil 
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Service,  outside  as  well  as  inside,  discharged  their 
duties  with  the  courage  and  precision  begotten  of 
military  discipline.  They  were  not  all  exemplary 
men  in  the  highest  ranks.  Some  took  advantage  of  their  op- 
portunities, seeking  especially  to  enrich  themselves  by  secur- 
ing valuable  tracts  of  the  public  lands  either  as  gifts  from 
the  Crown's  representative  whose  favorites  they  were,  or  by 
paying  for  them  at  a  nominal  price  ;  and  the  Crown's  repre- 
sentative himself  was  not  always  a  man  above  suspicion. 
But  in  the  case  of  Mahlon  Burwell  I  have  not  discovered  the 
suggestion  of  an  improper  act.  He  appears  throughout  all 
the  papers  and  letters  as  a  modest,  faithful  servant,  and  as 
a  dignified  and  hio-hminded  man. 

It  has  been  said  of  Queen  Victoria  that  she  reigns  but  does 
not  govern.  This  could  not  be  said  of  the  Governors  of 
Canada  in  the  days  before  responsible  government,  when 
George  the  Third  was  King.  Francis  Gore,  who  was  Gover- 
nor of  Upper  Canada  from  1808  to  1816,  was  every  inch  a 
Governor,  and  the  administration  of  the  country  was  in  his 
hands  down  almost  to  the  smallest  detail.  He  kept  a 
watchful  eye  upon  the  public  domain,  and,  following  the 
good  example  set  by  Simcoe,  he  sought  diligently  to  pro- 
mote its  settlement. 

In  May,  1803,  Col.  Thomas  Talbot  commenced  the  settle- 
ment known  by  his  name  on  the  shores  of  Lake  Erie,  in 
what  is  now  Elgin  county.  Next  year  an  expenditure  of 
£250  currency  was  made  under  his  direction  in  building  a 
road  through  his  lands.  When  Gore  became  Governor  a  me- 
morial was  addressed  to  him  by  Talbot,  praying  for  a  plan 
of  settlement,  similar  to  the  one  adopted  in  the  formation 
of  Yonge  street,  which  in  Talbot's  opinion  would  result  in 
completing  the  road  to  the  full  extent  of  the  first  intention. 
The  matter  was  referred  to  the  Executive  Council,  who  re- 
ported to  the  Governor  that  the  district  to  be  served  by  the 
proposed  road  was  very  thinly  inhabited,  that  in  no  other 
part  of  the  Province  was  the  want  of  facility  of  intercourse 
more  sensibly  felt  and  experienced,  and  that  the  money  al- 
ready expended  would  be  entirely  lost  to  the  pub- 
lic if  the  design  of  continuing  the  road  was  frus- 
trated. Besides,  it  was  felt  that  a  highway  extending 
through  the  country  and  occupied  by  a  good  class  of  settlers 
would  add  to  the  value  of  the  large  adjoining  block  of  land 
which  had  been  set  apart  in  South  wold,  Yarmouth  and 
Houghton,  as  the  source  of  a  fund  for  public  schools.  It  was 
therefore  advised  that  a  grant  of  lots  of  200  acres  should  be 
made  to  persons  willing  to  become  settlers  on  each  side  of 
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the  projected  road,  subject  to  these  conditions,  viz.:  (1)  That 
within  two  years  from  the  time  each  settler  was  permitted 
to  occupv  a  lot  he  should  build  thereon  a  good  and  sufficient 
dwelling  house  of  at  least  15  by  20  feet  in  the  clear,  and  oc- 
cupy it  in  person  or  by  a  substantial  tenant. 
(2)  That  within  the  same  time  he  should  clear 
and  fence  ten  acres,  and  clear  and  open  up  one-half  of 
the  width  of  road  in  front  of  his  lot,  and  cut  down  all  trees 
within  a  hundred  feet  of  the  road.  But  as  the  lots  proposed 
to  be  nranted  under  this  scheme  were  parts  of  the  lands  set 
apart  for  public  schools,  it  was  recommended  that  land  of 
equal  extent  and  value  should  be  appropriated  elsewhere  for 
the  same  object. 

The  office  of  Surveyor  General  was  vacant  at  this  time, 
and  was  occupied  by  Messrs.  Chewett  and  Ridout  as  acting 
Surveyors  General.*  They  were  commanded  by  the  Lieu- 
tenant-Governor— his  orders  were  always  in  the  form  of 
commands — to  send  a  surveying  party  into  the  London  Dis- 
trict to  survey  and  lay  out  the  new  road,  and  upon  the  re- 
commendation of  Col.  Talbot  the  post  of  surveyor  was  offer- 
ed to  Mahlon  Burwell,  being  his  first  commission  from  the 
Government.  The  instructions,  under  date  of  March  24th, 
1809,  were  in  the  following  terms  : 

"In  obedience  to  His  Excellency,  the  Lieutenant-Gover- 
nor's commands  to  us,  bearing  date  the  17th  February, 
1809,  to  send  a  surveyor  and  a  sufficient  party,  as  soon  as 
the  season  will  permit,  to  complete  certain  surveys  in  the 
London  District  recommended  by  the  Executive  Council  and 
approved  by  His  Excellency  the  Lieutenant-Governor,  upon 
a  petition  submitted  to  the  Board  from  Thomas  Talbot, 
Esq.,  of  Port  Talbot,  who  has  recommended  you  to  carry 
the  said  survey  into  execution. 

"You  are  hereby  required  and  directed  without  loss  of 
time,  as  soon  as  the  season  will  permit,  to  survey  and  lay 
out  a  road  to  pass  through  the  aforesaid  townships  upon 
the  principle  of  Yonge  street,  by  making  the  said  road  in 
breadth  one  Gun  therms  chain,  and  laying  out  lots  there- 
on of  twenty  chains  in  breadth  on  each  side  of  the  same, 
leaving  a  road  on  the  side  lines  of  each  of  the  said  town- 
ships, and  a  road  between  every  five  lots  in  each  of  the  same, 
of  one  Gunther's  chain. 

*Pecember  26th,  1810,  Secretary  William  Halton  was  commanded  by  the 
Lieutenant  Governor  to  inform  Thomas  Ridout,  Esquire,  Surveyor  General, 
that  he  had  been  pleased  to  appoint  William  Chewett,  Esquire,  to  be  first 
clerk  in  the  Surveyor  General's'  office  from  the  first  of  Julj*  last,  in  the  room 
of  Mr,  Ridout  himself,  promoted  to  the  office  of  Surveyor  General  from  the 
same  date.  Mr.  Ridout  held  the  place  about  eighteen  years,  and  again  Mr. 
Chewett  became  acting  Surveyor  General,  but  he  never  attained  the  full  rank. 
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''For  this  survey  your  pay  will  be  7s.  6d.  per  day,  with 
an  allowance  in  lieu  of  rations  of  Is.  3d.  Provincial  currency 
per  day.  . 

"Your  party  is  to  consist  of  eight  men,  that  is  to  say, 
two  chainbearers  and  six  axe  men  only,  considering  the 
country  through  which  you  have  to  pass  is  lightly  wooded, 
by  having  little  or  no  underbrush. 

"The  chainbearers  will  be  allowed  2s.  per  man  per  day. 
The  axemen  will  be  allowed  Is.  6d.  per  man  per  day,  all  Pro- 
vincial currency,  and  you  will  be  allowed  for  each  ration  fur- 
nished to  your  party  Is.  3d.  Provincial  currency  per  man 
per  day. 

"The  ration  to  be  of  the  following  species,  viz.,  1^  lb. 
flour,  f  lb.  of  pork  and  J  pint  "of  peas. 

"You  are  to  understand  that  this  allowance  to  you  of 
Is.  3d.  Provincial  currency  per  man  per  day  for  each  ration 
is  to  cover  all  expenses  whatsoever,  such  as  transport,  bat- 
teau  hire,  camp  kettles,  axes,  tommyhawks,  tents,  bags, 
snowshoes,  etc. 

"The  chainbearers  must  be  sworn  to  the  faithful  dis- 
charge of  their  trust  before  they  enter  upon  their  operation. 
This  you  are  authorized  to  do  yourself,  under  an  Act  of  the 
Province  of  Quebec,  no  law  in  the  Province  of  Upper  Can- 
ada having  been  made  to  the  contrary  ;  but  it  will  appear 
more  solemn  and  have  a  better  effect  to  have  it  performed 
by  a  magistrate. 

"The  whole  of  your  party,  being  eight  in  number,  are 
actually  to  be  employed  in  the  field  without  any  subterfuge, 
as  you  will  be  obliged  to  make  oath  to  this  fact.  But 
should  you  not  be  able  to  engage  the  whole  of  your  party — 
that  is  to  say,  eight  men,  including  axemen  and  chainbear- 
ers— you  are  to  bear  no  more  men  on  your  pay  list  than 
those  who  are  actually  employed  in  the  field. 

"Should  you  be  under  the  necessity  of  discharging  any  of 
your  party  before  the  survey  is  completed,  you  must  keep 
four  open  pay  lists  for  that  purpose,  which  the  person  so 
discharged  must  sign,  whose  signature  must  be  witnessed  by 
some  person  of  respectability  (if  possible),  and  those  who  re- 
main with  you  are  also  to  be  borne  on  the  said  pay  list,  a 
form  of  which  is  herewith  enclosed  for  your  guidance,  so 
that  the  whole  of  the  expense  incurred  on  your  survey  shall 
not  exceed  the  number  of  men  your  party  is  rated  at,  which 
must  be  sworn  to  according  to  the  form  given. 

"You  must  keep  a  field  book  of  the  whole  of  your  opera- 
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tion,  noting  everything-  worthy  of  remark,  but  in  particular 
the  white  and  yellow  pine,  and  the  lots  on  which  it  is  to  be 
found,  which  must  be  so  clear  and  distinct  that  the  whole 
thereof  may  be  traced  on  the  plan,  not  only  by  a  surveyor 
but  by  any  person  who  can  read  writing,  which  must  also 
be  sworn  to  and  returned  with  your  pay  lists  and  vouchers. 

"You  must  keep  a  diary  or  journal,  clearly  explicit,  as 
how  you  have  expended  your  time,  in  which  you  must  enter 
everything  worthy  of  remark,  particularly  the  white  and  yel- 
low pine  fit  or  not  fit  for  masting,  according  to  the  best  of 
your  knowledge  and  belief,  and  such  mines  and  minerals, 
etc.,  that  you  may  pass  in  the  course  of  your  operation, 
noting  the  lot  and  concession  whereon  the  same  may  be 
found,  as  directed  in  your  field  book,  and  you  must  be  par- 
ticularly careful  in  your  diary  or  journal  to  enter  the  time 
and  names  of  the  persons  whom  you  engage  and  discharge, 
according  to  their  respective  dates,  so  that  the  same  may 
correspond  with  your  pay  list,  which  also  must  be  sworn  to 
and  returned  with  your  vouchers. 

"Your  pay  list  and  vouchers  for  your  pay,  ration  and 
abstract  must  be  in  quadruplicate. 

"The  rough  plans  of  Yarmouth,  Southwold  and  Hough- 
ton, herewith  sent  to  assist  you  in  your  operation,  on  which 
are  laid  down  imaginary  lines  upon  which  the  courses  of  the 
road  are  supposed  to  run,  the  situation  of  which  must  be  de- 
termined by  measuring  on  the  side  lines  of  the  several  town- 
ships from  Lake  Erie,  until  you  intersect  the  road  you  are 
to  lay  out,  when  it  is  completed,  which  must  be  returned 
with  the  fair  plans  of  vour  operation,  on  which  must  be  laid 
down  in  a  clear  and  distinct  manner  the  mountains,  hills, 
rivers,  marshes,  meadows  and  swamps,  or  whatever  else 
may  occur  that  may  be  remarkable  for  its  singularity  or 
utility. 

"The  principle  on  which  Yonge  street  is  laid  out  is.  that 
the  lots  are  20  chains  in  front  by  100  chains  in  depth  ; 
therefore  it  is  requisite  to  observe  that  whatever  obliquity 
you  may  have  occasion  to  make  from  the  concession  lines  of 
those  townships  hereafter  to  be  run,  making  Yarmouth  as 
the  centre  township  the  governing  one  for  the  three  town- 
ships, then  you  will  have  to  calculate  the  obliquity  of  the 
same  on  the  angle  or  difference  deviating  from  the  concession 
lines  of  the  township  of  Yarmouth,  which  Mr.  Chewett  will 
explain,  and  show  you  the  method  of  calculating  should  you 
be  unacquainted  the  nature  thereof.  The  plans  of  South- 
wold. Yarmouth  and  Houghton,   sent   with    these  instruc- 
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tions,  will  point, out  how  far  this  can  be  carried  into  execu- 
tion. 

"You  must  always  have  in  remembrance  that  you  cannot 
approach  nearer  to  Lake  Erie  with  the  rear  boundary  form- 
ing the  concession  on  the  road  to  be  laid  out  than  the  rear 
boundary  of  the  7th  concession  of  Yarmouth,  nor  the  rear 
boundary  line  of  the  4th  concession  in  Southwold  from  the 
river  Thames,  which  have  been  so  far  conceded. 

"You  must  not,  however,  set  out  to  commence  your  oper- 
ation until  such  time  as  you  have  reason  to  believe  that  the 
waters  have  sufficiently  left  the  woods,  that  there  may  be  no 
plea  of  delay  by  being,  obliged  to  hire  your  party  and  to 
commence  your  operation  at  an  unseasonable  time  of  the 
year. 

"A  reasonable  time  when  you  arrive  at  Port  Talbot  will 
be  given  to  you  for  the  hire  of  your  party  and  purchasing 
your  provision,  which  it  is  supposed  may  be  done  at  one  and 
the  same  time,  and  also  for  going  to  and  coming  from  your 
place  of  residence  to  Port  Talbot,  and  for  making  up  your 
plans  and  vouchers,  and  no  more,  and  every  exertion  that  a 
surveyor  is  capable  of  in  carrying  the  same  into  execution 
with  accuracy  and  disoatch  is  expected  from  you/' 

A  party  of  surveyors  usulally  consists  of  ten  men  besides 
the  chief,  but  as  the  woods  in  the  west  were  supposed  to-  be 
more  open  than  elsewhere,  Mr.  Burwell  concluded  that  he 
could  effect  the  work  with  eight  men,  and  so  that  number 
was  placed  in  the  instructions.  He  apprehended,  how- 
ever, that  men  could  not  be  hired  at  the  Gov- 
ernment rate  of  wages,  as  they  were  accustomed  to  re- 
ceive more  from  the  farmers.  Accordinglv  the  Governor  in 
approving  the  instructions  agreed  that  "should  it  be  impos- 
sible to  procure  men  to  assist  the  surveyor  at  the  usual  price, 
Col.  Talbot  must  be  requested  to  certify  the  lowest  wages 
they  are  to  be  had  for,  which  will  be  allowed  upon  this  loca- 
tion." The  regular  rate  continued  without  alteration  for  a 
lono-  period.  In  1797  it  was  the  same  as  in  1809,  but  in 
1815,  after  the  close  of  the  war,  rates  were  increased^  owing 
to  the  hipher  cost  of  living.  "The  notice  you  have  taken  of 
the  prices  of  labor  and  provisions  having  risen  within  the 
last  three  or  four  years  is  very  cogent,"  Mr.  Burwell  wrote 
to  Mr.  "Ridout  from  Southwold,  in  November,  1815.  "Pro- 
visions are  dear  here  and  Labor  is  high,  which  I  expect  is 
pretty  generally  the  case  throughout  the  Province.  Farm- 
ers are  giving1  from  fifteen  to  eighteen  dollars  per  month  to 
laborers,  which  will  make  it  difficult,  if  at  all  practicable  in 
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the  present  state  of  affairs,  to  execute  the  Surveys  required 
at  the  former  established  rates.  As  to  myself,  I  must  con- 
fess that  it  is  an  arduous  undertaking  to  be  in  the  Wilder- 
ness exposed  to  the  inclemencies  of  the  weather  long  at  a 
time.  It  certainly  impairs  one's  health.  An  increase  of 
pay  is  desirable — but  it  would  be  indecorous  for  me  to  state 
my  humble  opinion  of  what  it  ought  to  be.  The  circum- 
stances which  lead  you  to  mention  it  are  sufficiently  known 
to  yourself  as  Surveyor-General,  and  I  shall  be  content  with 
such  additional  pay  as  the  Lieutenant  Governor  in  Council 
shall  deem  expedient  to.  establish."  The  scale  was  made  10s. 
currency  per  day  for  surveyors,  3s.  9d.  for  chainmen  and  2s. 
6d.  for  axemen,  with  the  usual  allowance  for  rations.  In 
1818  a  new  scheme  was  introduced.  Surveys  of  townships 
were  let  under  contract,  and  payment  was  made  in  a  per- 
centage of  the  lands.  The  common  allowance  was  4-J  per 
cent.,  but  if  the  land  of  a  township  was  shown  to  be  marshy 
or  the  quality  of  it  poor,  the  percentage  might  be  drawn 
from  lands  elsewhere. 

Economy  was  enjoined  upon  all  surveyors,  and  the  re- 
cords show  that  it  was  rigidly  exacted.  "You  will  pay  the 
strictest  attention  to  the  economy  of  your  time/'  Surveyor 
General  Smith  advised  Abraham  Iredell  in  1803,  "as  the  most 
minute  scrutiny  will  be  made  in  respect  of  the  same/'  There 
was  an  audit  of  the  accounts  in  Toronto,  and  afterwards  an 
audit  in  London  before  they  were  finally  passed,  and  for  this 
reason  all  accounts  and  vouchers  were  required  to  be  made 
out  in  quadruplicate. 

It  will  easily  be  understood,  that  on  the  allowances  for 
wages  and  rations  a  surveyor  could  not  be  generous.  In 
most  cases  he  went  into  the  woods  without  even  a  tent, 
and  when  it  rained  the  men  peeled  bark  from  the .  trees  and 
made  a  rude  shelter  of  it.  But  as  the  bark  will  not  always 
peel,  it  would,  happen  that  the  party  had  to  lie  down  with- 
out any  covering,  and  in  the  journals  of  Mr.  Burwell  there 
are  frequent  notes  of  this  kind  of  experience.  There  was  no 
allowance  of  tea  or  coffee  with  the  rations  of  flour,  pork  and 
peas,  and  the  early  records  do  not  give  a  hint  of  any  other 
beverage.  But  twenty  years  after  Burwell's  earliest  venture 
as  a  land  surveyor,  when  Boswell  Mount  of  Caradoc  was 
provisioning  a  party  to  lay  out  a  township  on  the  St.  Clair 
river — it  was  named  St.  Clair,  but  has  since  been  divided  in- 
to the  townships  of  Sarnia  and  Moore — he  began  with  the 
purchase  of  a  barrel  of  pork,  a  barrel  of  flour  and  a  barrel 
of  whiskey. 

We  have  travelled  far  since  those  early   days,  as  witness 
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some  articles  in  the  allowance  of  stationery  supplied  to  the 
surveyor  of  ninety  years  ago,  for  which  he  gave  to  the  Sur- 
veyor-General a  detailed  receipt.  One  item  is  25  quills,  for 
although  steel  pens  were  made  before  the  close  of  last  cen- 
tury, they  did  not  come  into  general  use  until  the  middle  of 
the  present  one.  Another  was  a  stick  of  sealing  wax  to  seal 
letters,  long  before  the  days  of  the  envelope.  A  third  was 
a  piece  of  mouthglue,  so  completely  gone  out  of  use  that  a 
specimen  of  it  would  be  a  curiosity  now.  A  fourth  was 
"one  Indian  rubber/'  and  a  sample  in  my  possession  is  as 
dry  and  hard  and  brown  as  a  mummy  of  the  days  of  old 
Rameses.  There  were  also  papers  of  ink-powder,  black  and 
red,  but  men  under  sixty  may  remember  the  use  of  ink  pow- 
ders. Some  of  us,  whose  faces  have  not  lost  the  country 
bronze,  who  lived  in  the  country  school  sections,  twelve  miles 
awav  from  the  nearest  general  store,  may  even  recall  mem- 
ories of  the  fluid  we  helped  to  compound  in  an  iron  Dot  from 
the  inner  bark  of  the  swamp  maple,  with  green  vitriol  and 
sugar  added — ink  of  just  a  slightly  deeper  shade  of  pur- 
ple than  Emperors  were  wont  to  use  in  writing-  their  names, 
which  shone  like  varnish  on  the  paper  and  crackled  like 
burning  brush  when  the  copvbook  was  opened,  and  was 
viscous  enough  to  arrest  a  house-fly.  1  think  T  could  identi- 
fy that  swamp-maple  ink  upon  the  written  page  after  a 
lapse  of  ninety  years  ;  yet,  in  spite  of  the  scrutiny  and  mi- 
croscopic economy  of  the  audit  office,  I  am  sure  that  Mr. 
Burwell  was  never  forced  down  to  the  level  of  using  it,  at 
all  events  not  in  his  official  correspondence  nor  in  his  jour- 
nals. But  the  records  afford  not  a  few  illustrations  of  the 
infinitesimal  mind  that  directed  the  audit  office  when  Fran- 
cis Gore  was  Lieutenant  Governor.  One  is  reminded  of 
Elia's  man,  John  Tipp,  of  the  South  Sea  House,  who 
thought  an  accountant  the  greatest  character  in  the  world, 
and  himself  the  greatest  accountant  in  it.  Auditor  is  Ac- 
countant writ  large. 

The  Surveyors  often  were  annoyed  by  delays  in  the  pass- 
ing of  their  accounts,  although  it  happened  sometimes  that  the 
Receiver  General  was  more  to  blame  than  the  Auditor— when 
there  was  no  money  in  the  Treasury.  This,  however,  is 
sliohtly  a  diversion,  and  I  come  back  again  to  the  subject. 

Mr.  Burwell  was  enjoined  to  read  his  instructions  care- 
fully, and  not  to  leave  Toronto  until  satisfied  that  he  un- 
derstood them  ;  and  he  was  directed  without  loss  of  time,  ai 
soon  as  the  season  might  permit,  to  proceed  with  the  work> 
but  not  until  he  had  reason  to  believe  that  the  waters  had 
left  the  woods,  so  that  there  might  be  no  fear  of  delay  by 
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commencing  at  an  unseasonable  time  of  the  year,  with  him- 
self and  his  men  idle  while  under  pay.  "I  have  perused  my 
instructions  and  looked  over  the  plans/'  he  wrote  on  April 
1st,  "as  carefully  and  as  much  as  I  possibly  could  for  the 
short  time  1  have  had  them  in  my  possession,  and  see  no- 
thing to  prevent  my  putting  the  instructions  into  execution 
as  soon  as  time  will  allow/'  On  the  same  day  he  drew  the 
allowance  of  stationery,  and  having  gone  to  his  home  in 
Bertie  township  he  ,  began  to  fit  out  for  the  enterprise  in 
hand  about  the  middle  of  May.  Four  days  were  spent  in 
making  out  voucher  forms,  a  field  book  and  plans  of  the 
townships,  and  then  he  was  ready  to  begin  the  journey  to 
Port  Talbot.    I  quote  a  few  pages  of  the  journal. 

"Sunda^  21st  May.  Could  not  set  out  with  a  Boat  on 
account  of  the  Ice  being  wafted  to  the  North  side  of  the 
Lake. 

"Monday,  22nd  May.  Believing  it  would  be  difficult  to 
hire  men  enough  at  Long  Point  or  Port  Talbot  for  my 
Party  to  consist  of.  and  being  ready  to  set  out  I  engaged 
three,  by  name,  Edward  Kerr,  John  and  Pobert  Burwell. 
Kerr  for  a  Chain  Bearer  at  2s.  6d.  currency  per  day,  and 
the  Burwells  at  Is.  6d.  per  day  each.  Set  out  from  Fort 
Erie  and  reached  Point  Industry.    It  rained  all  Night." 

Point  Industry  is  west  of  Point  Albino  and  Sugar  Loaf. 
It  is  lot  14  on  the  lake  shore,  the  most  southerly  land  in 
Wainfleet,  and  was  patented  to  David  Morgan  in  1817.  It 
seems  likely,  however,  that  Morgan  was  an  old  squatter 
here,  as  in  the  first  edition  of  D.  W.  Smith's  Topographical 
Description  of  Uooer  Canada  (1799),  Industry  Point  is  also 
called  Morgan's  Point. 

"Tuesday,  23rd  May.  We  set  out  early  in  the  morning, 
had  contrary  Winds,  and  it  rained  all  day,  however,  by  be- 
ing assiduous  we  reached  Oustine's  Creek. 

"Wednesday,  24th  May.  Set  out  early.  Winds  still 
contrary,  but  reached  St.  Gust  at  11  o'clock  a.m.,  and  the 
Wind  breezed  up  so  stronglv  from  the  South  that  we  had  to 
put  into  the  mouth  of  the  River  for  Safetv." 

St.  Gust  is  one  of  the  several  aliases  for  the  most  south- 
erly point  of  Walpole.  In  Smith  it  is  called  St.  Dusk  or 
San  gas,  and  the  same  name  is  given  to  the  stream  which 
empties  into  the  lake  just  east  of  it.  On  the  U.  S.  Lake 
Survey  chart  the  stream  is  called  Sandusky  river,  and  the 
point  itself  Peacock  Point. 

"Wednesday  24th  May.  Reached    Colonel    Ryerse's  in 
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Woodhouse,  with  some  difficulty/ by  rowing  against  the  West 
Wind.  I  embraced  the  afternoon  to  enquire  for  men  to  en- 
gage, but  found  none. 

"Friday,  26th  May.  The  Boat  I  went  up  in  went  no 
farther  than  Long  Point.  I  went  to  Dover  in  quest  of  one, 
and  of  men  to  assist  me,  but  all  to  no  effect. 

"Saturday.  27th  May.  Was  told  that  Stephen  Bartow  of 
Charlotteville  had  a  Boat.  I  went  to  get  it,  but  he  wanted 
it  himself.  Made  inquiry  elsewhere,  but  could  not  hear  of 
any  in  the  vicinity  of  Long  Point,  and  I  found  no  men  to 
engage  yet.  Mr.  Mitchell,  the  schoolmaster  informed  me  that 
Col.  Talbot  had  taken  considerable  of  pork  to  his  place,  ♦ 
and  he  presumed  part  of  it  was  intended  for  me,  also  that 
I  could  get  a  sufficiency  of  Flour  there,  and  rinding  that  I 
could  not  get  a  Boat,  I  concluded  to  set  out  on  Foot.  I 
could  not  engage  any  Men. 

"Sunday,  28th  May.     Rained  severely  the   whole  day, 
that  I  could  not  start. 

"Monday,  29tli*  May.  Rained  until  2  o'clock  p.m.  I  of- 
fered two  Indians  the  wages  allowed,  but  they  said  it  was 
too  little.  We  travelled  to  the  house  of  Thomas  Welch, 
Esq.,  tarried  all  night.  i 

"Tuesday,  30th  May.  Set  out  early.  Mr.  Welch  sent 
his  son  to  pilot  us  to  Big  Creek,  there  being  no  Road  to 
that  place.  Found  the  creek  very  hisj-h  in  consequence  of  the 
great  fall  of  rain.  Travelled  on  within  four  miles  of  Big 
Otter  Creek  and  encamDed.    Rained  smartly  in  the  night. 

"Wednesday,  31st  May.  Hindered  some  time  crossing 
Big-  Otter  Creek,  had  to  fell  a  large  Hemlock  Tree  across  it, 
which  would  have  failed  us  had  not  the  Creek  been  narrow- 
er below,  that  the  Banks  interfered  as  it  swam  down.  We 
had  to  fall  a  tree  across  Catfish  Creek  also  and  encamped  on 
good  land  a  mile  to  the  Westward  of  the  creek. 

"Thursdav,  1st  June.  Travelled  on  to  Kettle  Creek  and 
had  to  fall  timber  across  it, — reached  Port  Talbot  after  Sun- 
set and  it  rained  in  the  Night/' 

At  the  mouth  of  Big  Otter  creek  is  now  the  village  of 
Port  Burwell,  named  after  Surveyor  Mahlon  Burwell.  At 
the  mouth  of  the  Catfish  is  Port  Bruce.  This  stream  was 
formerlv  called  bv  its  French  name,  Barbet  river,  and  a  line 
drawn  due  north  from  its  mouth  was  the  west  boundary  of 
Norfolk  counts.  At  the  mouth  of  Kettle  Creek  is  Port 
Stanley  at  first  called  Stirling.     The  name  of  this  stream, 
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like  the  one  east  of  it,  has  also  been  anglicized,  it  having 
been  known  in  the  days  of  the  French  occupation  as  the 
Chaudiere  river. 

"Friday.  2nd  June.  Colonel  Talbot  engaged  William 
Coyl  to  go  with  me  at  2s.  per  day,  it  being  the  lowest  he 
could  be  engaged  for.  Finding  it  impossible  to  get  either 
Provisions  or  men  enough  to  constitute  mv  Party  at  Port 
Talbot,  I  set  out  for  Long  Point  in  a  Bark  Canoe,  that  I 
might  be  at  the  return  of  the  Boats  from  Fort  Erie  and  en- 
gage one  to  take  my  Provisions  to  Port  Talbot.  The  wea- 
ther somewhat  unfavorable,  hat  we  onlv  reached  Catfish 
Creek.  After  conversing  with  Col.  Talbot  I  found  myself  at 
a  loss  how  to  act,  his  wishes  differed  so  very  much  from  the 
tenor  of  the  Instructions  I  received  from  the  Surveyor  Gen- 
eral's office. " 

This  difference  seems  to  have  been  owing  to  undue  haste 
on  Colonel  Talbot's  part,  for  the  letters  show  that  when  he 
had  perused  the  instructions  he  did  not  disapprove  the  plan. 

" Saturday,  3rd  June.  Left  Catfish  Creek  early  but 
were  soon  interrupted  by  a  head  Wind.  However  we  pro- 
ceeded on  to  the  Three  Gun  Battery  and  encamped/ ' 

The  Three  Gun  Battery  is  not  now  known  as  a  geo- 
graphical term  on  the  shore  of  Lake  Erie,  and  I  have  not 
found  it  mentioned  elsewhere  than  in  Burwell's  journal.  It 
is  again  referred  to  in  connection  with  a  traverse  of  the 
front  of  Houghton.  "Proceeded  from  Big  Otter  creek  down 
to  the  Three  Gun  Battery/'  the  Journal  of  July  4th  notes  ; 
"here  are  immense  sand  hills  above  the  regular  high  Banks, 
from  the  summit  of  which  is  a  prospect  of  all  the  surround- 
ing country."  Most  likely  it  was  a  name  given  to  the  sand 
dunes  in  Houghton,  ten  miles  west  of  Big  creek  in  Walsing- 
ham,  eight  miles  east  of  Big  Otter  creek  in  Bayham,  and 
near  to  the  hamlet  of  Houghton.  There  are  three  hills, 
which  extend  for  three-quarters  of  a  mile  along  the  lake,  and 
apparently  have  been  built  up  with  the  sand  blown  by  winds 
from  the  beach.  The  largest,  which  is  on  lot  10  and  lies  be- 
tween the  other  two,  is  990  feet  long,  300  feet  wide,  and 
rises  to  195  feet  above  the  water's  level.  The  lake  bank  it- 
self rises  to  70  feet,  which  is  about  the  average  height  from 
Port  Dover  west  as  far  as  the  county  of  Kent.  Mr.  John 
Alton  of  Houghton,  to  whom  I  am  indebted  for  this  descrip- 
tion, has  forwarded  a  sample  of  the  sand,  and  states  that 
the  material  of  the  hills  and  of  the  beach  is  as  nearly  as  pos- 
sible the  same.  It  is  composed  almost  wholly  of  grains  of 
silica,  with  small  percentages  of  felspar,  limestone  and  gar- 
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net,  all  finely  rounded.  "You  may  wonder  from  its  appear- 
ance/' Mr.  Alton  remarks,  "why  it  does  not  blow  away. 
But  it  has  the  peculiar  trait  of  holding  moisture  well,  and 
during  a  season  of  drought  one  can  kick  out  moist  sand  at 
a  depth  of  one  or  two  inches  from  the  surface."  The  effect 
is  to  keep  the  hills  solid  and  compact,  and  there  has  been 
little  change  in  their  form  within  the  memory  of  the  oldest 
settlers.  They  command  the  best  view  of  Lake  Erie  to  be 
obtained  at  any  point  along  the  coast,  and  a  number  of 
tourists  visit   them  every  summer. 

"Sunday,  4th  June.  Proceeded  on  the  way,  crossed  the 
carrying  place  and  arrived  at  Col.  Ryerse's  at  night." 

The  carrying  place  from  the  lake  to  the  head  of  Long 
Point  bay  at  the  end  of  last  century  was  a  flat  of  sand 
about  eight  chains  wide,  according  to  Smith,  which  some- 
times was  sufficiently  overflown  to  be  used  as  a  passage  for 
small  boats.  As  late  as  1832  there  was  little  or  no  change 
in  its  condition,  according  to  Bouchette,  there  being  a  pas- 
sage for  boats  through  a  small  brook  when  the  waters  were 
high,  and  when  they  were  low  boats  were  easily  hauled 
across  ijie  slender  isthmus.  Now  Long  Point  is  separated 
from  the  mainland  by  a  wide  channel  of  shallow  water. 

"Monday,  5th  of  June.  Went  in  Quest  of  a  Boat  and 
men  to  assist  me,  was  at  the  General  Training  of  the  Militia 
and  engaged  Cornwall  Ellis  and  his  Boat  to  take  my  Pro- 
visions to  Port  Talbot. 

"Tuesday,  6th  June.  T  went  to  Townsend  to  hire  men 
to  go  with  me,  but  did  not  meet  with  any. 

"Wednesday,  7th  June.  I  was  fortunate  enough  to  pro- 
cure three  Men,  by  name,  John  Bacon,  John  Rice  and  Jesse 
Millard.  I  agreed  with  Bacon  for  2s.  6d.  per  day,  with  Rice 
for  2s.,  and  with  Millard  for  Is  4d.  per  Day. 

"Thursday,  8th  June.  I  engaged  Jeremiah  Wolf  en  to  go 
with  me  for  Is.  8d.  per  Day,  and  was  all  in  readiness  to  set 
out  for  Port  Talbot,  but  the  Wind  blew  contrarily  that  I 
could  not  proceed,  and  then  Wolf  en  refused  to  go  at  all, 
and  I  could  not  complete  my  party,  but  determined  to  pro- 
ceed in  the  morning. 

"Friday,  9th  June.  Loaded  the  Boat  early  and  rowed 
against  the  Wind  to  the  carrying  place,  or  Isthmus  of  Long 
Point.  We  took  everything  across  to  be  ready  in  the 
morning. 

"Saturdav.  10th  of  June.  Loaded  the  Boat  early  and 
rowed  aoainst  the  Wind  to  Big  Otter  Creek  ;   the  Wind  blew 
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hard  and  we  lay  by.  About  6  o'clock  P.M.  it  calmed  and  we 
rowed  up  to  Catfish  Creek  by  10  o'clock  P.M.  there  was  a 
heavy  swell  and  when  entering  the  mouth  of  the  Creek  the 
Boat  had  like  to  have  filled  and  my  Trunk  and  my  Papers 
got  wet,  by  which  some  drawing  Paper  was  considerably 
injured. 

"Sunday,  11th  June.  There  was  a  violent  sea  that  it 
was  impossible  to  proceed  on  the  way. 

"Monday,  12th  June.  The  Lake  raged  most  tremendous- 
ly all  day  that  we  could  not  move  out  of  the  mouth  of  the 
Creek,  so  I  searched  for  the  limit  between  the  Townships  of 
Yarmouth  and  Houghton,  on  both  sides  of  the  creek,  but  all 
to  no  effect. 

"Tuesday,  13th  June.  Early  in  the  morning  I  set  out 
with  a  pretty  rough  Lake  and  we  rowed  hard  until  2  o'clock 
P.M.,  when  we  reached  Port  Talbot. 

"Wednesday,  14th  June.  It  rained  very  hard  all  day 
that  I  could  not  proceed  into  the  Woods.  Colonel  Talbot 
altered  his  opinion  respecting  the  operation  and  did  not  wish 
to  deviate  from  the  intent  of  mv  instructions,  and  I  regret- 
ted that  I  had  written  the  Acting  Surveyor-General  on  the 
subject." 

These  extracts  from  the  journals  show  the  difficulties  and 
dangers  which  beset  the  early  surveyors  of  our  Province  in 
parts  of  it  which  were  the  most  easy  of  access  by  the  best 
transportation  of  the  time.     To  reach   Port   Talbot  from 
Fort  Erie  with  assistants  and  provisions,  Mr.  Burwell  was 
occupied  twentv-four  days,  and  during  much  of  that  period 
himself  and  the  men  were  exposed  to  the  stress  of  weather, 
without  shelter,  and  sometimes  in  peril  of  their  lives  ;  and 
journeying  slowly  on  as  best  thev  could,  on  foot  through  a 
wilderness  of  brushwood  and  briars,  or  in  open  boat  coast- 
ing a  shore  of  high  bluffs  on  the  most  treacherous  of  all  the 
erreat  lakes,  which  in  the  months  of  May  and  June  is  pecu- 
liarly liable  to  gales  that  sweep  it  for  an  unbroken  length  of 
more  than  a  hundred  miles  from  the  south  and  west.  To- 
day a  party  can  leave  Toronto  in  the  morning,  take  a  run 
of  120  miles  in  a  railway  coach,    drive   fifteen   miles  across 
country  along  a  finely  graded  road  and  arrive  in  Port  Tal- 
bot   early    in    the    afternoon    of    the    same    dav.  That 
fifteen    miles    embraces    the    first     section    of    the  Tal- 
bot   road     which    Mr.    Burwell  was  employed   to  survey. 
Some  of  the  best  farming  land  in  Canada  is  to  be  seen  there; 
and  if  on  reaching  the  Southwold  and  Dunwich  townline  the" 
traveller  enquires,  he  may  have  pointed  out  to  him  the  house 
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where  Col.  Mahlon  Burwell  lived  with  his  family  for  a  third 
of  a  century,  as  well  as  the  little  building  of  red  brick  where 
he  kept  the  register  of  titles  for  Middlesex  county  ;  and  be- 
yond these  the  quiet  churchyard  by  the  roadside  where  under 
the  shadow  of  great  forest  trees  is  a  grass-covered  mound 
and  a  stone  with  this  inscription  : 

SACKED 
TO  THE  MEMORY 
OF 

MAHLON  BURWELL 
WHO  DEPARTED  THIS  LIFE 
THE  25TH  DAY  OF 
JANUARY  A.  D.  1846 
AGED  62  YEARS 
11  MONTHS  AND  7  DAYS. 


HE  WAS  FOR  SEVERAL  PARLIA- 
MENTS A  MEMBER  6f  THE 
HOUSE  OF  ASSEMBLY  FOR  THE 
COUNTY  OF  MIDDLESEX,  AND 
FOR  ONE  PARLIAMENT  MEM- 
BER FOR  THE  TOWN  OF  LONDON. 

In  the  plan  of  this  paper  I  have  purposely  entered,  into 
details  of  the  beginnings  of  Col.  BurwelFs  work  as  a  land 
surveyor,  to  illustrate  the  value  of  his  letters  and  journals  as 
materials  of  history,  but  without  a  pretence  to  elaborate 
them  into  literary  form — for  history  is  not  written  hastily  in 
broken  hours  at  the  end  of  a  day's  work.  What  remains  to 
be  done  is  the  harder  task  of  presenting  within  the  limits  of 
a  few  pages  a  clear  idea  of  the  extent  and  nature  of  BurweH's 
labors  during  the  next  twenty  or  more  years  of  active  career 
as  a  surveyor  ;  or  down  to  the  time  when,  though  still  in 
middle  life,  his  physical  powers  had  decayed  and  he  was  no 
longer  able  to  execute  a  commission  from  his  chief.  "Should 
His  Majesty's  Government  require  that  this  township  (Dun- 
wich)  should  be  resurveyed,"  he  wrote  to  Acting  Surveyor- 
General  William  Chewett  on  February  24th,  1832,  "may  I 
beg  that  you  will  not  order  me  to  perform  the  service,  as 
my  health  would  really  not.  permit  me  to  go  into  the  woods 
at  this  time," — and  he  suggested  the  name  of  another  to 
whom  the  order  might  go  instead.  After  that  time  it  does 
not  appear  that  Mr.  Burwell  attempted  any  work  for  the 
Government  except  to  finish  the  surveys  of  one  or  two  town- 
ships which  he  had  commenced  long  before.  A  list  of  his 
undertakings  from  1809  to  1835  includes  surveys  in  whole  or 
in  part  of  the  townships  of  Wainfleet,  in  Haldimand  ; 
Houghton,  Middleton  and  Townsend  in   Norfolk  ;  Bayham, 
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Malahide,  Southwold  and  North  Yarmouth,  in  Elgin  ;  Cara- 
doc,  Ekfrid,  Lobo,  London,  Mosa  and  Westminster, 
in  Middlesex  ;  Harwich,  Howard,  Orford,  Raleigh, 
Romney,  Tilburv  East  and  Zone,  in  Kent ;  and 
Colchester,  Gosfield,  Maidstone,  Mersea,  Rochester, 
Sandwich  and  Tilbury  West,  in  Essex.  The  list  also  in- 
cludes surveys  of  the  towns  of  London  and  Chatham  (the 
latter  being  a  re-survey)  ;  of  Talbot  Road  East,  from  the 
west  line  of  Southwold  to  the  east  line  of  Middleton  ;  of  Tal- 
bot Road  North,  from  the  west  line  of  Southwold  to  the 
junction  with  the  Longwoods  Road  in  Westminster  ;  of  Tal- 
bot Road  West,  from  Port  Talbot  to  the  town  of  Sandwich 
on  the  Detroit  river  ;  of  the  Middle  Road,  midway  between 
lake  Erie  on  the  south  and  the  river  Thames  and  lake  St. 
Clair  on  the  north,  from  the  east  line  of  the  township  of  Or- 
ford to  a  point  of  junction  with  the  Talbot  Road  in  the 
township  of  Sandwich  ;  of  the  Brock  Road  in  Wellington, 
from  Guelph  to  the  rear  of  Flamboro  ;  of  the  north  limit  of 
lands  purchased  from  the  Chippewa  Indians  .in  1827,  from  the 
northwest  corner  of  Garafraxa  to  lake  Huron  ;  besides  sev- 
eral Indian  reserves  in  the  counties  of  Middlesex  and  Lamb- 
ton. 

The  survey  of  Talbot  Road  East,  or  Colonel  Talbot's 
Road,  as  it  was  first  called,  occupied  the  whole  of  the  sea- 
son of  1809  and  part  of  1810  ;  and  the  work  was  pushed  on 
without  cessation  every  day  the  party  was  in  the  woods,  the 
only  days  of  rest  being  the  rainy  days.  The  limits  between 
Dunwich  and  Southwold,  Southwold  and  Yarmouth,  Yar- 
mouth and  Houghton,  and  Houghton  and  Walsingham, 
were  first  traversed,  the  western  boundary  of  Yarmouth  be- 
ing intended  as  a  governing  line,  and  the  most  eligible  points 
of  intersection  for  the  road  were  found  in  this  way.  No  dif- 
ficulty was  experienced  in  discovering  a  suitable  location 
across  Southwold  and  Yarmouth,  and  only  two  courses  were 
necessary  in  the  former,  made  to  avoid  a  marsh  in  which 
Talbot  creek  had  its  source.  The  southern  part  of  Yar- 
mouth had  been  surveyed  in  1799,  where  a  grant  of  5000 
acres  was  made  to  Hon.  James  Baby  and  his  brothers.  In 
the  instructions  to  Surveyor  Jones  Yarmouth  was  described 
as  situated  between  Southwold  and  Houghton.  The  original 
intention  was  to  run  the  road  through  the  seventh  conces- 
sion, but  Mr.  Burwell's  explorations  snowed  that  a  more  fa- 
vorable route  was  one  on  the  line  between  the  eighth  and 
ninth  concessions.  He  reported  it  as  "an  extraordinary 
place  for  the  Street  to  pass,  there  is  but  Four  Chains  of 
Swamp  the  whole  way  and  that  not  bad."  To  the  east  of 
Yarmouth  the  country  along  the  projected  line  was  broken 
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by  gullies  and  swamps.  "All  the  creeks  of  any  account  be- 
tween Port  Talbot  and  Long  Point/'  Mr.  Burwell  observed  in 
one  of  his  letters,  "come  from  the  North  East  to  within 
about  eight  miles  of  the  Lake,  and  then  run  nearly  a  South 
course  into  it."  This  was  the  real  cause  of  the  difficulty  of 
finding  an  easy  route  across  Houghton  —  whose  western 
boundary  at  that  time  was  the  east  line  of  Yarmouth — for 
the  direction  of  the  road  was  nearly  parallel  to  the  main 
streams  in  their  upper  reaches,  and  it  crossed  many  of  their 
tributaries.  But  a  fairly  good  route  was  obtained  in  the 
end,  which  for  the  last  thirty^  miles  eastward  lay  in  a  splen- 
did forest  of  pines.  The  terminus  of  the  road  was  at  the 
eastern  line  of  Middleton,  where  the  village  of  Delhi  now 
stands  ;  but  the  name  of  Talbot  Road  has  been  applied  to 
one  extending  eastward  through  Cayuga  in  Haldimand. 

Mention  has  been  made  of  the  difficulty  Mr.  Burwell  had 
in  procuring  supplies  of  provisions  for  his  first  campaign. 
He  was  destined  to  have  more  experience  of  the  same  sort 
before  the  end  of  the  season.  The  quantity  which  he  at  first 
thought  sufficient  to  complete  the  survey  was  entirely  ex- 
pended at  the  beginning  of  September.  A  Everything  was  in 
such  a  situation  that  the  whole  party  had  to  march  out,  as 
clothes  and  shoes  were  required  as  well  as  provisions.  The 
first  day  they  travelled  twenty  miles  and  encamped  on  Big 
creek.  Going  by  way  of  Townsend,  the  settlement  on  the 
lake  was  reached  on  the  third  day.  But  all  the  flour  there 
had  been  sent  away,  and  the  only  thing  to  be  done  was  to 
thresh  wheat  and  get  it  ground.  A  team  was  hired  to  carry 
a  barrel  of  pork  from  Col.  Ryerse's  to  Townsend,  and  on  the 
fifth  day  the  men  threshed  seven  bushels  of  wheat  and  took 
it  to  Sovereign's  mills.  But  the  miller  was  not  at  home, 
and  as  a  last  resort  on  the  seventh  day  the  grist  was  ground 
by  one  of  Burwell' s  own  men. 

On  Sunday,  September  10th,  Mr.  Burwell  records  in  his 
journal  :  "I  took  a  Boy  and  Two  Horsed  whom  I  had  en- 
gaged to  Pack  the  Flour  and  Pork  to  the  Survey  on  the  Old 
Road,  had  much  trouble  on  account  of  Logs,  Brush,  Briers, 
&c,  but  reached  Big  Creek/'  Next  day  the  provisions  were 
packed  into  Houghton,  "and  it  took  us  faithfully  all  day  to 
proceed  Seventeen  Miles."  There  a  deposit  was  made,  and 
taking  a  supply  they  proceeded  to  resume  work  at  the  point, 
they  had  left  twelve  days  before.  Such  is  an  instance  from 
life  in  Norfolk  county  ninety  years  ago. 

In  1810,  besides  finishing  the  survey  of  Talbot  Road 
East,  Mr.  Burwell  surveyed  the  southern  part  of  the  town- 
ship of  London,  which  was  believed    to    be  suitable  for  the 
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cultivation  of  flax.  "I  kept  a  Proof  Line  in  the  centre  of 
the  Township/'  he  wrote  to  the  Surveyor  General's  office, 
"that  my  Survey  might  be  as  correct  as  possible,  on  which 
I  proved  every  Concession  Jine  that  I  run,  by  measuring  on 
the  said  Proof  line,  and  can  say  that  the  operation  is  very 
correct/'  This  was  the  origin  of  the  name  of  the  road  which 
leads  out  of  the  city  of  London  to  the  north  boundary  of 
the  township.  He  also  received  instructions  to  survey  the 
vacant  land  between  Houghton  and  Yarmouth,  and  to  di- 
vide it,  if  sufficiently  extensive,  into  two  townships,  under 
the  names  of  Malahide  and  Bay  ham.  The  work  was  done 
accordingly,  and  under  date  of  February  12th,  1811,  the 
Lieutenant  Governor  commanded  his  secretary  to  acquaint 
the  Surveyor  General  that  "the  townships  of  Malahide  and 
Bayham  are  to  be  annexed  to  the  county  of  Middlesex."  In 
making  this  survey  Mr.  Burwell  selected  a  block  of  land  in 
Bayham  at  the  mouth  of  Big  Otter  creek,  a  part  of  which 
was  subsequently  surveyed  for  a  town  plot  and  called  Port 
Burwell.  Writing  of  that  region  to  the  Surveyor  General  in 
June,  1815,  he  said  :  "Otter  Creek  discharges  more  Water 
than  all  the  small  Rivers  which  disembogue  themselves  into 
the  North  side  of  lake  Erie  excepting  the  Grand  River.  When 
a  few  drifts  are  cleared  out  of  it,  Boats  may  descend  from  the 
Mills  in  Norwich  to  its  mouth,  at  almost  any  season  of  the 
year.  There  are  beautiful  Groves  of  White  Pine  Timber  on 
each  side  of  the  Creek,  interspersed  with  Groves  of  other 
Timber,  alternately  ;  there  is,  therefore,  no  doubt,  but  what 
ere  long  considerable  quantities  of  Lumber  will  be  conveyed 
down  that  stream,  from  Norwich  and  other  places  to  the 
Lake.  It  would  appear  as  if  Nature  had  intended  the  moutb 
of  Big  Otter  Creek  for  a  place  of  Greater  importance  than 
any  other  in  the  District  of  London.  In  mv  mind  it  is 
highly  probable  that  such  will  be  the  case  before  many  years. 
I  am  about  to  lay  out  what  Land  I  own  on  the  East  side  of 
the  mouth  in  a  Town  Plot."  At  the  same  time  he  encourag- 
ed the  Government  to  lay  out  an  adjacent  lot  held  as  a  re- 
serve for  the  same  object  ;  and  "if  it  should  meet  with  the 
approbation  of  His  Excellency  the  Provisional  Lieutenant 
Governor,  it  would  much  facilitate  the  future  growth  of  that 
part  of  the  Province,  to  have  it  laid  out  by  the  Government, 
for  a  Town  at  the  mouth  of  Big:  Otter  Creek."  But  these 
brig-ht  anticipations  have  not  been  realized,  and  althouo-h  the 
town  is  beautiful  for  situation,  it  has  been  for  many  years  a 
finished  town.  Like  its  neighbor  town,  Vienna,  on  the  same 
stream,  its  glory  departed  when  the  last  of  the  Big  Otter 
pine  was  cut. 

The  north  branch  of  Talbot  Road  was  laid  out  in  1811, 
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the  object  of  it  being  to  connect  the  main  line  of  the  Talbot 
Settlement  with  the  road  through  Westminster.  Its  western 
end  is  at  the  Dunwich  and  South  wold  line,  where  the  village 
of  Iona  now  is,  and  it  extends  eastward  through  Southwold 
parallel  with  the  main  road,  to  a  point  where  five  roads 
converge,  long  known  as  Five  Stakes,  but  now  called  Talbot- 
ville  Royal.  Thence  the  road  runs  north  to  join  the  Talbot 
Longwoods  Road  in  Westminster  at  a  place  formerly  known 
as  the  Junction,  but  now  called  Lambeth,  six  miles  from  the 
city  of  London. 

An  instruction  was  received  the  same  vear  to  survey  un- 
der the  direction  of  Col.  Talbot  a  road  from  Port  Talbot 
west  near  the  shore  of  lake  Erie  to  Amherstburg  on  the  De- 
troit river,  to  be  known  as  Talbot  Road  West.  "In  survey- 
ing the  road  through  Dunwich  and  Aldborough,"  Mr.  Bur- 
well  wrote  to  the  Surveyor  General  on  October  24th,  "Col- 
onel Talbot  directed  that  I  should  begin  to  number  the 
Lots  from  his  Mills  and  continue  to  the  westward,  which  I 
have  done,  and  also  continued  numbering  them  in  succession 
as  far  as  the  Survey  extends  at  present  ;  without  regard  to 
the  Townships  through  which  they  pass/'  Work  was  com- 
menced on  August  26th  and  was  carried  on  until  September 
8th,  when  the  survey  reached  lot  90,  near  the  west  side  of 
Howard,  and  was  then  discontinued  for  the  season. 

It  is  likelv  that  Mr.  Bur  well  had  before  this  time  left 
his  home  in  Bertie,  as  a  deed  dated  February  25th ,  1812, 
from  Col.  Talbot  to  him  of  a  small  piece  of  land  in  lot  24  of 
the  11th  concession  of  Dunwich,  describes  him  as  of  Port 
Talbot.*  But  the  war  between  the  United  States  and  Great 
Britain,  which  had  been  threatening  for  several  years,  broke 
out  in  the  summer  of  1812,  and  until  peace  was  again  estab- 
lished surveying  operations  near  the  frontiers  of  this  Pro- 
vince were  suspended. 

Only  a  few  references  to  the  war  occur  in  Mr.  BurwelFs 
official  letters,  and  no  information  is  conveyed  in  them  that 
he  was  engaged  in  military  service.  The  report  of  the  Loyal 
and  Patriotic  Society  states,  however,  that  he  was  active 
against  the  enemy  on  all  occasions  and  became  odious  to 
them.  The  letters  show  that  he  was  at  the  Niagara  frontier 
in  1812  and  1813,  when  fighting  was  going  on  there,  and 
that    in    the    following    year    when    a    small    body  of 

*Mr.  Gill,  the  registrar  of  London,  informs  me  that  Mr.  Burwell  was  ap- 
pointed registrar  of  Middlesex  in  1811,  and  that  the  first  deed  was  registered 
by  him  May  28th  of  that  year.  The  first  registry  office  for  the  London  and 
Western  Districts  was  established  February  20th,  1801,  and  the  seat  of  the 
office  was  at  Turkey  Point,  with  Thomas  Homer  as  registrar.  The  office  was 
afterwards  removed  to  Vittoria,  and  again  to  Princeton. 
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American  soldiers  ravaged  the  Port  Talbot  settle- 
ment, he  was  carried  off  as  a  prisoner  of  war  and  bis 
maps  and  instruments  destroyed.  A  map  of  Maiden  had 
been  given  by  him  to  Proctor  when  that  General  was  on  his 
way  to  take  command  at  Amherstburg  in  1812,  which  was 
afterwards  taken  by  the  enemy  and  destroyed,  with  his  pa- 
pers. "The  plans  of  the  other  Townships  I  had  deposited, 
with  the  Instruments  and  other  appendages  of  my  Survey- 
ing Establishment,  at  a  person's  House,  where  1  thought 
they  would  not  be  likely  to  be  suspected  or  discovered,  but 
when  the  plundering  party  came  through  which  swept  the 
whole  Settlement  and  captured  me,  all  was  taken  and  de- 
stroyed— and  I  have  not  been  able  to  get  properly  equipped 
with  Instruments  yet/'  This  was  in  explanation  to  the  Sur- 
veyor General  (November  4th,  1815)  of  the  loss  of  olans  of 
townships  traversed  by  the  projected  Talbot  Road  West.  One 
other  reference  to  the  war  is  worth  quoting.  It  is  found  in 
Mr.  Burwell's  journal  of  the  Talbot  Road  West  survev  under 
date  of  September  18th,  1816.  "I  passed  the  place  in  Front 
of  Lot  No.  177  (Tilbury  East)  where  Major  Holmes  of  the 
United  States  Army  had  encamped  a  Day  or  two  ago,  when 
on  their  intended  expedition  against  Port  Talbot  in  time  of 
the  late  War.  I  find  here,  as  well  as  upon  every  other  occa- 
sion, when  they  have  remained  all  night  in  our  Woods,  they 
have  felled  large  Trees  flat  to  the  Ground  all  round  their  En- 
campment, to  serve  as  a  Brea  t  Work  in  the  event  of  an  at- 
tack. Two  Field  Pieces  and  ammunition  Waogons  were  left 
here  by  Major  Holmes,  which  were  destroyed  by  the  Loyal 
Essex  Rangers.  The  Carriages  were  burnt,  and  the  Guns  and 
Ammunition  were  carried  back  and  deposited  in  a  Black  Ash 
Swamp  where  they  remained  until  the  Treaty  of  Peace." 
The  Major  Holmes  of  this  record  is  no  doubt  the  same  officer 
as  the  Colonel  Holmes  commanding  at  Amherstburg,  men- 
tioned in  Sir  Gordon  Drummond's  dispatch  of  May  '27th. 
1814. 

The  survey  of  Talbot  Road  West  was  resumed  by  Mr. 
Burwell  in  the  summer  of  1816,  and  under  instructions  the 
western  terminus  was  fixed  at  Sandwich  instead  of  Amherst- 
burg. The  final  report  upon  it  was  not  sent  in  until  the 
end  of  1824. 

The  first  settlements  in  Kent  County  were  formed  upon 
the  river  Thames,  and  after  the  Talbot  Road  began  to  be 
opened  up  a  scheme  was  proposed  to  the  Government  by 
Col.  Talbot  for  a  main  road  to  follow  as  nearly  as  practi- 
cable the  height  of  land  between  lake  Erie  and  river  Thames 
across  the  county.    This  was  referred  to  Mr.  Burwell,  and 
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reporting  thereon  to  the  Surveyor  General  in  August,  1821, 
he  expressed  the  opinion  that  the  laying  out  of  a  Middle 
Road  on  the  highest  ground  or  dividing  ridge  would  tend 
much  to  quicken  and  consolidate  the  settlements  between 
those  waters.  The  work  was  entrusted  to  himself,  but  as 
the  road  as  finally  laid  out  extended  from  a  point  of  junc- 
tion with  the  Talbot  Road  in  the  township  of  Sandwich 
eastward  to  the  county  line  between  Kent  and  the 
present  county  of  Elgin,  it  was  not  completed  until  Sep- 
tember, 1825.  The  last  division  of  the  survey  is  the  most 
easterly,  being  in  the  township  of  Orford,  and  as  the  height 
of  land  there  is  very  irregular  it  was  found  necessary  to  al- 
ter  the  direction  of  the  road  frequently.  There  are  in  all 
twenty-eight  courses  across  the  township,  which  has  a  width 
of  6f  miles,  and  only  one  lot  has  a  straight  front.  A  large 
tamarac  swamp  was  met  with  on  the  way,  and  there  is  a 
tradition  that  Mr.  Burwell  was  nearly  defeated  in  the  effort 
to  find  a  pass  through  it.  The  situation  was  reported  to 
Col.  Talbot,  who  with  his  usual  urbanity  directed  the  sur- 
veyor to  follow  the  ridge.  ' 'Follow  the  ridge,  if  it  takes 
you  to — Hades/'  But  I  need  not  say  that  Col.  Talbot  used 
another  word.* 

There  are  many  matters  of  interest  connected  with  sur- 
veys of  the  townships  north  of  the  Thames,  and  of  Indian  re- 
serves there  and  on  the  St.  Clair  river  and  lake  Huron  in 
Lambton  county  ;  and  there  are  also  some  interesting  obser- 
vations of  natural  history  that  deserve  attention.  But  these 
must  be  left  unnoticed  in  this  paper,  in  order  that  its  short 
remaining  space  may  be  devoted  to  the  largest  of  Mr.  Bur- 
well's  undertakings  in  his  later  years  as  a  land  surveyor. 

The  Government  of  the  Province  in  1825  made  provision- 
al terms  with  the  Chippewa  Indians  of  the  London  and 
Western  Districts  for  the  surrender  of  2,200,000  acres  lying  to 
the  north  and  west  of  former  cessions,  and  about  the 
same  time  it  entered  into  an  agreement  with  the  Canada 
Company  for  a  transfer  of  1,000,000  acres  of  the  same  land, 
in  a  block  which  afterwards  became  famous  as  the  Huron 
Tract.  By  order  from  the  Surveyor  General's  office  of  July 
6th,  1827,  the  survey  of  the  northern  boundary  of  the  new 
purchase  was  undertaken  by  Mr.  Burwell,  and  the  work  was 
carried  on  and  completed  during   the  months   of  September, 

*T  heard  this  story  from  the  late  John  Sinclair,  who  moved  from  Ald- 
horo'ugh  into  Orford  in  1832,  and  took  up  a  lot  on  the  Middle  Road.  My 
father,  the  late  John  Blue,  was  the  second  settler  on  this  road  in  Orford, 
having  been  located  by  Col.  Talbot  late  in  1826  or  early  in  1827.  His  nearest 
neighbor  was  four  miles  away,  and  the  woods  were  alive  with  turkeys,  deer- 
and  wolves. 
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October  and  November.  Provisions  for  the  expedition  were 
purchased  at  Guelph,  and  were  packed  northward  to  tin; 
starting  point  of  the  line,  at  the  northwest  corner  of  Gara- 
fraxa.  A  journal  entry  of  September  19th  reads  :  "Met  Mr. 
Gait  near  Guelph,  who  invited  me  fb  dine  on  Friday  the  21st 
Instant  at  his  House  near  Burlington  Bay"  ;  and  under  the 
latter  date  is  this  entry  :  "Went  to  Dine  with  Mr.  Gait  at 
his  House — was  civilly  treated — an  agricultural  party— Mr. 
Gait  proposed  that  I  should  be  a  member  of  the  Agricultural 
Society  of  which  he  is  the  head.  I  declined.  Did  not  know 
that  it  was  an  agricultural  meeting  until  after  the  cloth  was 
removed.  Left  Mr.  Gait's  about  10  o'clock  p.m.  and  slept  at 
Mr.  Beasley's."  This  is  the  nearest  approach  to  a  supercil- 
ious tone  that  I  have  discovered  in  all  of  Mr.  BurwelFs  official 
writings.  But  no  one  could  have  more  heartily  enjoyed  the 
scorn  of  the  land  surveyor  than  John  Gait  himself. 

The  survey  of  the  line  was  commenced  on  October  4th. 
Ten  days  were  spent  in  running  18'  2-3  miles,  as  progress  was 
much  hindered  by  dense  swamps  of  cedar,  tamarac  and 
spruce.  Then  the  head  waters  of  the  Menesetung  river  (now 
called  the  Maitland)  were  reached  and  a  very  fine  country 
was  entered.  During  the  next  ten  days  the  line  was  run  29^ 
miles,  and  the  river  was  crossed  frequently.  In  four  days 
more,  during  which  the  survey  bore  away  northward  from  the 
river,  lake  Huron  was  reached  at  59  miles  39  chains  from  the 
starting  point.  Storms  of  rain,  hail  and  snow  were  frequent 
and  the  actual  running  time  was  only  nineteen  days. 

The  return  journey  occupied  six  days,  and  was  made  dis- 
agreeable by  storms  of  rain  and  snow,  and  by  the  swollen 
waters  of  the  river,  which  had  to  be  frequently  forded.  The 
stores  of  provisions  which  had  been  left  at  various  points 
for  the  return  trip  were  found  to  be  destroyed  by  wild  ani- 
mals, and  it  was  observed  that  bears,  wolves,  foxes,  fishers 
and  martens  had  followed  the  party  along  the  line.  A  note 
of  Natural  History  is  entered  in  the  journal  of  November 
3rd,  upon  the  authority  of  the  Indians.  "The  Deer  all  ap- 
pear to  have  left  Lake  Huron,  some  time  ago,  for  the  shores 
of  Lake  Erie,  where  the  Snow  does  not  fall  so  deep,  and 
this  the  Chippewa  Indians  inform  me  is  uniformly  the  case 
with  them  every  autumn,  to  avoid  being  taken  by  the 
Wolves  during  the  deep  snow  of  this  neighborhood,  which  is 
frequently  crusted  over."  This  is  doubtful,  and  I  do  not 
think  it  has  been  confirmed  by  observation  elsewhere  in  our 
country. 

The  instances  are  exceedingly  rare  in  which  the  land  sur- 
veyor unbends  himself  in  the  letters     and  journals   of  Mr. 
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Burwell,  and  one  might  suppose  that  the  beauties  of  land- 
scape and  of  woodland  scenery  were  unappreciated  by  him. 
But  over  the  Huron  Tract  he  grew  almost  eloquent.  "Not- 
withstanding the  fatigues  and  privations  attendant  on  such 
a  tour/'  he  reports  to  the  Surveyor  General,  "I  have  had 
great  pleasure  in  surveying  the  purchase  line— the  country 
through  which  it  passes  is  magnificently  fine.  The  River 
Menesetunk  is  about  half  the  size  of  the  Thames.  It  is  a 
fine  river  of  pure,  clear  water.  Its  banks  afford  numerous 
eligible  situations  for  country  seats  to  the  right  and  left, 
sufficiently  elevated  and  in  variety  to  add  beauty  to  their 
appearance,  and  in  general  they  are  easy  of  access,  and  the 
Flats  extensive.  When  you  are  in  possession  of  the  Field 
Notes,  Mao.  and  report  of  the  Survev  of  the  purchase  line, 
and  the  exploring  expedition  for  the  Canada  Company  in 
detail  you  cannot  fail  to  feel  a  deep  interest  in  this  part  of 
the  country/'*  It  would  be  a  wonder  indeed  if  a  stream  of 
so  much  picturesque  beauty  flowed  on  forever  without  a  poet 
to  write  a  verse  in  praise  of  it.  The  Menesetung  has  its 
singing  lover,  and  although  I  think  his  genius  has  been  nur- 
tured overmuch  on  the  metrical  version  of  the  Psalms  of 
David,  he  sings  out  of  the  heart  with  a  swelling  note  and  a 
touch  of  Robert  Burns.** 

Unknown  to  fame  thy  waters  run, 

Past  groves  of  living  green  ; 
And  all  obscure  they  gently  flow 

Thy  gentle  banks  between  ; 
Thy  beauties  ne'er  have  found  a  voice, 

Thy  charms  are  yet  unsung  ; 
Be  mine  to  sing  in  humble  strains 

Thy  praise,  Menesetung. 

No  tumbling  torrent  roaring  down 

Its  rocky  bed  art  thou  ; 
Thy  peaceful  waters  murmuring  low 

Kiss  soft  each  nodding  bough  ; 

*Menesetunk,  as  the  word  was  written  by  Burwell,  is  stated  by  him  to  sig- 
nify in  the  Chippewa  language  a  large  open  harbor.  In  a  private  letter  to 
Ridout  he  says  :  "The  Canada  Company  have  called  it  the  Nocton,  after  ai> 
estate  of  the  father  of  Lady  Goderich  in  England,  and  they  have  called 
the  mouth  of  the  river  Goderich  Harbor."  Mr.  J.  C.  Bailey,  the  railway  en- 
gineer, who  is  one  of  the  best  of  our  local  authorities,  writes  in  reply  to  an 
enquiry  :  "Goderich,  or  in  that  neighborhood,  was  called  by  the  Indians  Ma- 
ne-se-tung.  So,  if  the  Maitland  river  was  called  after  the  village — as  the  riv- 
ers generally  are — it  should  have  the  word  'se-be'  after  it,  which  means  a 
river,  and  should  then  read  Ma-ne-se-tung-se-be.  Me-nis  means  an  island  ;  Me- 
nis-ing,  in,  at  or  on  an  island  ;  Me-ne-tintr,  an  island  in  a  river  ;  Me-ne-te-go.ie- 
wun,  an  island  in  a  rapid."  At  about  25  miles  from  the  starting  point  of  the 
purchase  line  survey  it  is  described  by  Burwell  as  "a  fine  river  with  islands, 
gentle  banks,  and  stoney  bottom." 

**The  writer  is  my  associate  in  the  Bureau  of  Mines,  Mr.  Thomas  W.  Gib- 
son, who  was  born  in  the  tillage  of  Wroxeter,  on  the  banks,  of  the  Maitland. 
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The  sombre  cedars  bathe  their  limbs 

Thy  crystal  depths  among  ; 
And  mirror' d  hemlocks  sigh  to  thee, 

Oh,  fair  Menesetung  ! 

The  dappled  trout  in  many  a  pool 

Their  speckled  beauties  hide, 
Or,  startled  from  their  shy  retreat, 

Swift  down  thy  current  glide  ; 
/  The  wild  canary  builds  her  nest, 

And  rears  her  timid  young 
Upon  thy  calm  sequestered  banks, 

Oh,  sweet  Mene  etung  ! 

No  lordly  ships  thy  bosom  bears, 

Slow-moving,  one  by  one, 
Unknown,  obscure,  thou  turnest  still 

Thy  bright  face  to  the  sun  ; 
But  while  my  heart  within  me  beats 

Till  life's  last  change  is  rung, 
I  love  thee  still,  and  love  thee  well, 

Oh,  dear  Menesetung  ! 

But  if  an  idea  that  once  possessed  some  leading  men  of 
the  Canada  Company  had  taken  substantial  shape,  the 
"lordly  ships"  might  have  become  a  moving  feature  on  the 
bosom  of  the  Menesetung.  Mr.  Burwell  was  strongly  im- 
pressed with  the  practicableness  of  the  scheme  ;  and  in  his  re- 
port to  the  Surveyor  General  he  ventured  the  opinion  that 
the  river  might  be  the  means  of  affording  greater  facilities 
for  making  a  canal  to  pass  between  its  banks  and  communi- 
cate between  lake  Huron  and  lake  Ontario  than  any 
other  that  could  be  selected  •  for  that  purpose. 
This  river,  he  observed,  passed  through  a  very 
fertile  tract  of  country,  and  discharged  itself  at  a  good  posi- 
tion into  Lake  Huron,  so  that  a  canal  in  its  direction 
could  not  fail  to  produce  very  great  advantages  as  well  in  a 
commercial  as  in  a  military  point  of  view.  "In  producing 
the  purchase  line  from  its ,  place  of  beginning,  after  crossing 
several  rills  trending  in  Northwesterly  directions,  I  crossed 
the  Menesetunk  in  the  21st  Mile  at  which  place  it  is  80  links 
wide  and  18  inches  deeo,  coming  from  the  North  East  and 
affording  1  should  think  a  sufficiency  of  Water  for  a  canal. 
Between  the  21st  mile  and  the  45th  mile  the  line  crosses  the 
Menesetunk,  which  constantly  increases  in  size,  seventeen 
times  alternately,  when  it  leaves  the  line  and  trends  southerly 
to  where  it  disembogues  itself  into  lake  Huron.    Its  general 
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course  is  westerly,  watering  equally  well  the  tract  of  country 
not  yet  conceded  to  His  Majesty's  Government  with  the  late 
purchase.  The  rapidity  of  its  current  will  compare  with  that 
of  the  Eiver  Thames,  or  Grand  Eiver,  excepting  that  for 
several  miles  above  the  outlets  of  those  rivers  their  waters 
are  apparently  dead  while  the  current  of  the  Menesetunk  con- 
tinues to  within  half  a  mile  of  its  entrance  into  Lake  Huron. 
The  Grand  River  having  its  source  nearly  upon  the  summit 
level  of  the  lands  between  Lake  Ontario  and  Lake  Huron, 
and  being  sufficiently  large  to  afford  feeders  to  a  canal  to 
both  right  and  left,  I  conceive  that  the  difficulty  of  connect- 
ing its  waters  with  those  of  the  Menesetunk  and  the  12  Mile 
Creek  might  be  accomplished  with  more  ease,  and  at  less  ex- 
pense of  excavation  than  might  be  at  present  anticipated.  I 
should  think  that  a  position  some  ten,  or  fifteen  miles  above 
the  Falls  of  the  Grand  River  might  be  the  best  ;  from 
whence  a  connection  could  be  made  with  the  waters  of 
the  12  Mile  creek,  alone  the  side  of  which  the 
canal  could  be  taken  to  Lake  Ontario.  Should 
such  a  work  be  undertaken,  and  a  position  selected  for 
crossing  the  Grand  River  at,  or  near  the  Falls,  the  feeder 
could  be  brought  from  a  sufficient  distance  up  the  Grand 
River  to  avoid  any  increase  in  the  expense  of  excavation 
save  that  of  the  feeder,  and  then  if  it  was  thought  expedient, 
the  canal  might  be  taken  past  the  Town  of  Guelph,  and  con- 
nected with  head  waters  of  the  12  Mile  Creek  in  Flamboro 
East,  not  far  from  the  Road  which  has  lately  been  surveyed 
from  Guelph  to  the  rear  of  the  Flamboro' s,  or  if  no  obstacle 
should  prevent  it,  pass  directly  to  the  Canal  at  Burlington 
Bay/'  But  nothing  was  attempted,  and  however  feasible 
the  project  might  have  been  when  the  whole  country  was  in 
forest,  and  the  streams  were  full  and  strong-flowing  through- 
out the  year,  it  is  scarcely  possible  under  present  conditions 
that  it  can  ever  be  revived. 

There  are  a  number  of  other  interesting  matters  in  the 
Bur  well  letters  and  journals  that  I  would  gladly  have  touch- 
ed upon,  but  mv  paper  is  already  much  too  lone.  In  the 
preparation  of  it  one  of  my  aims  has  been  to  direct  the  at- 
tention of  others  who  have  more  leisure  than  myself,  and 
who  r>ossess  historical  tastes  and  gifts,  to  a  treasure  house 
of  material  which  no  one  has  yet  ventured  to  explore  or 
work  over,  and  of  which  the  Burwell  letters  and  journals  are) 
a  very  little  part.  But  whoever  will  undertake  to  exploit 
that  treasure  house  with  any  degree  of  intelligence  and  tho- 
roughness will  soon  become  convinced  that  there  is  necessity 
for  a  new  departure  in  the  care  of  its  contents,  which  ought 
to  be  treated  as  possessing  \  reat  historical  as  well  as  official 
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value.  If  we  cannot  have  a  Reference  Library  for  the  Pro- 
vince, with  a  Librarian  possessing  industry  and  genius  in 
charge  of  it,  established  upon  the  scheme  conceived  and  ma- 
tured by  the  Canadian  Institute,  let  us  at  least  have  a  Pro- 
vincial Archivist  whose  office  should  be  the  collection  and 
care  of  every  paper,  and  letter,  and  record,  and  document 
that  concerns  the  public  and  official  business  of  the  Province. 


BIOGRAPHICAL  NOTE.  The  Burwells  are  an  old  fam- 
ily, whose  homes  in  England  were  in  Bedford  and  Northamp- 
ton. More  than  two  and  a  half  centuries  ago  some  of  them 
came  to  America,  settling  in  Virginia.  They  were  loyal  to 
Charles  I.  throughout  the  Civil  War,  and  some  were  loyal  to 
George  III.  in  the  American  War  of  Independence.  In  Sa- 
bine's Loyalists  a  sketch  of  one  James  Burwell  of  New  Jer- 
sey shows  that  he  served  the  King  seven  years,  having  en- 
listed in  1776,  that  he  came  to  Upper  Canada  in  1796  where 
he  received  200  acres  for  himself  and  each  of  his  children, 
that  he  removed  to  the  Talbot  Settlement  in  1810  and  died 
there  in  1853,  aped  99  years  five  months.  He  was  probably 
related  to  Adam  Burwell,  but  that  is  uncertain.  The  latter 
was  also  a  native  of  New  Jersey  and  came  to  Canada  with 
his  wife  and  family  after  the  war.  The  records  show  that 
he  settled  in  the  township  of  Bertie,  and  that  in  1797  he  re- 
ceived a  grant  of  850  acres  of  land  for  military  service  ;  but 
the  petition  in  which  his  claims  were  set  out  appears  to  be 
lost.  There  is  a  tradition  in  the  family  that  he  had  large 
possessions  in  New  J ersey,  and  that  they  were  confiscated  by 
the  Government  of  the  United  States.  Adam  Burwell  spent 
the  later  years  of  his  life  with  his  son,  Col.  Burwell.  He 
died  in  1828  at  the  age  of  79,  and  was  buried  beside  the 
walls  of  the  English  church  in  St.  Thomas.  His  eldest  son 
was  the  Mahlon  Burwell  of  the  foregoing  paper,  who  was  born 
in  New  Jersey,  February  18th,  1783.  studied  land  surveying, 
and  through  the  influence  of  Col.  Talbot  got  professional  em- 
ployment from  the  Government.  In  1811  Mahlon  Burwell 
was  appointed  Registrar  of  land  titles  for  the  District  oi 
Middlesex,  and  in  1812  he  was  elected  to  represent  the  Dis- 
tricts of  Middlesex  and  Oxford  in  the  Legislative  Assembly 
of  Upper  Canada.  He  held  the  rank  of  Lieutenant  Colonel  of 
militia  at  this  time,  and  during  the  war  of  1812-14  was  act- 
ive ao-ainst  the  enemv  on  all  occasions,  and  became  odious 
to  them,  although  there  is  no  rerord  of  his    being  in  any 
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battle  of  the  war.  In  1814  a  band  of  Americans  raided  the 
Talbot  Settlement,  and  although  Col.  Burwell  was  in  his 
bed,  ill  of  fever  and  ague,  he  was  carried  off  a  prisoner  and 
held  for  many  weeks  in  Ohio  or  Kentucky.  In  a  second  raid 
his  buildings  were  destroyed  by  fire'  and  his  family  was 
driven  off.  In  1815  he  was  established  in  Southwold,  where 
the  Talbot  Road  crosses  the  townline  between  Dunwich  and 
Southwold,  afterwards  known  as  Burwell  Park.  A  new  reg- 
istry building"  was  erected  there  in  which  the  office  was  kept 
until  by  authority  of  an  Act  of  the  Legislature  it  was  re- 
moved to  London  in  Ma^.  1843.  Col.  Burwell  was  re-elect- 
ed to  represent  Middlesex  and  Oxford  in  1816  and  again  in 
1820.  A  redistribution  took  place  before  the  next  general 
election  in  1824,  and  John  Matthews  and  Dr.  John  Rolph 
were  chosen  to  represent  Middlesex.  They  were  successful 
again  in  1828,  and  referring  to  this  contest  in  a  private  let- 
ter to  Hon.  Thomas  Ridout  (Aug.  22nd,  1828)  Col.  Burwell 
wrote  :  "Our  Election  lasted  6  davs — when  the  Poll  closed 
the  votes  stood— for  Rolph  340— Matthews  317— Burwell  305 
&  Hamilton  275,  Matthews  12  over  me,  and  many  of  my 
Friends  not  allowed  time  to  vote,  although  returned  to  the 
poll  two  or  three  times  for  that  purpose."  In  1830  Burwell 
was  successful  in  Middlesex,  but  was  defeated  in  1834,  and 
in  .1836  he  became  the  first  representative  of  London  town. 
During  the  whole  of  this  period  he  held  the  offices  of  Regis- 
trar and  Postmaster,  and  was  almost  constantly  employed 
by  the  Government  as  a  surveyor  of  Crown  lands.  But  in 
those  days  the  provisions  of  the  Act  for  the  Independence  of 
Parliament  were  not  as  rigid  as  they  are  now.  Col.  Bur- 
well had  a  family  of  seven  sons,  all  but  two  of  whom  were 
named  after  great  soldiers,  viz.,  Alexander,  Hercules,  Isaac 
Brock,  Leonidas,  John  Walpole,  Hannibal  and  Edward.  He 
had  also  two  daughters,  Louise  and  Mary.  Of  these  only 
Edward  and  Mary  are  now  living.  All  except  Alexander 
and  Louise  are  named  in  the  will,  which  was  executed  eight 
days  before  Col.  Burwell' s  death,  and  Alexander  is  no  doubt 
the  child  referred  to  in  a  pathetic  note  to  Surveyor  General 
(Dec.  20th,  1817"!  written  to  explain  delay  in  re- 
porting a  survey  in  Westminster.  "You  would  have 
received  the  renort  long-  since,  had  it  not  been  for 
a  most  dreadful  circumstance  which  occurred  in  my 
Family  in  October  last,  which  deprived  me  of  the 
use  of  my  rig-lit  hand  for  more  than  two  months — a  lit- 
tle son  of  mine,  two  and  a  half  years  old  was  scalded  to 
death,  and  in  taking  him  out  of  the  boiling  water  I  scalded 
my  Hands  as  related,  but  mv  right  hand  the  worst."  One 
ambition  of  Col.  Burwell's  life  was  to  found  a  family,  and 
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with  this  object  he  memorialized  the  Governor  in  Council  in 
1829  for  permission  to  extinguish  his  claim  for  10,000  acres 
of  land  held  in  small  isolated  areas  and  receive  in  lieu  there- 
of a  block  of  10,000  acres  on  lake  Huron,  adjoining  the 
southern  boundary  of  the  Canada  Company's  territory, 
wherewith  to  make  an  entailed  estate  to  his  heirs  forever. 
But  no  action  appears  to  have  been  taken  in  the  matter, 
and  the  records  do  not  even  show  that  the  memorial  was 
considered.  But  the  idea  possessed  Col.  BurwelFs  mind  to 
the  end,  and  by  the  terms  of  his  will  it  was  provided  in  the 
case  of  each  of  'the  sons  that  the  lands  bequeathed  should 
be  held  to  himself  and  his  male  heirs  forever,  and  in  the 
event  of  any  one  of  his  sons  dying  without  issue  the  lands 
should  descend  to  the  next  son  and  his  male  heirs.  "I  have 
willed  thus  to  fasten  the  before  mentioned  freehold  estates 
upon  my  children  and  their  heirs  forever  because  my  own  ex- 
perience, which  has  been  extensive  in  this  Province,  and  His- 
tory have  shewn  me  that  children  place  less  value  on  that 
which  is  given  them  than  that  which  they  acquire  by  their 
own  care  and  industry,  and  because  I  have  acquired  the  es- 
tates so  willed  and  devised  by  a  steady  perseverance  and  la- 
borious industry  in  my  profession  as  a  surveyor  of  lands,  of 
which  my  heirs  can  never  be  sensible  :  I  exercise  this  moral, 
legal  and  conservative  right  for  their  benefit  :  and  when  ad- 
vanced in  age  my  heirs  in  all  time  to  come  if  they  be  sen- 
sible persons  will  know  how  to  appreciate  the  soundness  of 
my  motives/'  Ermatinger,  who  has  written  unjustly  and 
unkindly  of  Col.  Burwell  (Life  of  Col.  Talbot),  says  he  was 
tall  in  stature  and  dio-nified  in  appearance. 


Minutes  of  the  Seventeenth  Annual  Meeting 


-OF  THE  — 


association  of  ©ntarto  lanfc  Surveyors 

HELD  AT  THE  REPOSITORY,  PARLIAMENT  BUILDINGS, 
ON  THE  23RD,  24TH  AND  25TH  FEBRUARY,  1909. 


The  following  members  were  present  : 


Fitzgerald,  James  W. 
Galbraith,  Cohn. 
Gamble,  Killaly. 
Gibson,  Peter  Silas. 
Hutcheon,  James. 
James,  Darrell  Denman. 
Jones,  Charles  Albert. 
Jones,  Thomas  Henry. 
Kirkpatrick,  George  B. 
Klotz.  Otto. 
MacKav.  James  John. 
McLean,  William  Arthur. 
Murphy,  Charles  Joseph. 
Newman,  .John  James. 


Niven.  Alexander. 
Pierce,  J.  W. 
Ross,  George. 
Selby,  Henry  Walter. 
Sewell,  Henry  DeQuincy. 
Smith,  George. 
Speight,  Thomas  Bailey. 
Stewart,  Elihu. 
Stewart,  L.  B. 
Tyrrell,  James  Williams. 
Van  Nostrand,  Arthur  J. 
Watson,   John  McC. 
Whitson,  James  Franci9. 
Wilkie,  Edward  Thomson. 


Abrey,  George  Spencer. 
Ardagh,  Arthur  Go  wan. 
Barrow,  Ernest  George. 
Beatty,  Herbert  John. 
Bolton,  Lewis. 
Bowman,  Clemens  D. 
Bowman,  Herbert  Joseph. 
Browne,  William  Albert. 
Chipman,  Willis. 
Dalton,  John  Joseph. 
Dickson,  James. 
Dunn,  Thomas  Hamilton. 
Esten,  Henry  Lionel. 
Fawcett,  Thomas. 
Fitton,    Charles  Edward. 

The  President,  Mr.  A.  J.  VanNostrand  called  the  meet- 
ing to  order  and  said  :  Gentlemen  :  The  clock  has  just 
struck  two  and  we  had  better  begin  business^  at  once,  as  we 
have  a  good  deal  to  do  this  afternoon.  I  will  call  upon  the 
Secretary  to  read  the  minutes  of  the  last  Annual  Meeting. 

The  Secretary— As  the  minutes  of  the  last  Annual  Meet- 
ing have  been  already  printed  in  the  report,  will  some  mem- 
ber kindly  propose  they  be  taken  as  read  ? 

Mr.  Kirkpatrick  moved,  seconded  by  Mr.  Wilkie,  that  the 
minutes  as  printed  in  the  proceedings  for  last  year  be  taken 
as  read. 

The  President  put  the  motion,  which,  on  a  vote  having 
been  taken,  was  declared  carried. 

The  President— Is  there  any  business  arising  out  of  the 
minutes  ? 

The  Secretary— There  is  some  correspondence  concerning 
a  discussion  in  the  minuses  last  year  regarding  the  employ- 
ment of  men  bv  survevors  and  the  difficulty  of  having  a  pro- 
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per  form  of  agreement.  At  the  last  meeting  it  was  discussed 
and  it  was  decided  that  the  matter  be  referred  to  Mr.  Ar- 
mour, our  solicitor.  It  was  referred  to  him  and  the  corres- 
pondence is  now  in  the  hands  of  the  President. 

The  President — I  will  ask  the  Secretary  to  read  it. 

The  Secretary  read  the  letter  from  Mr. .  E.  Douglas  Ar- 
mour. 

The  President — Is  it  your  pleasure  that  we  take  up  the 
matter  of  the  contract  itself  or  leave  that  for  a  later  period 
of  the  meeting  ? 

Mr.  Niven — It  might  be  well  perhaps  to  read  it. 

The  Secretary  read  the  contract. 

The  Secretary — The  Association  has  noted  that  they 
would  like  to  put  in  a  clause  similar  to  that  given  by  Mr. 
H.  J.  Beatty.    The  matter  has  been  before  the  Council. 

The  President — This  matter  is  brought  up  as  business 
arising  out  of  the  minutes  of  last  year,  and  it  appears  on 
page  26  of  last  year's  Proceedings.  It  was  the  result  of  a 
long  discussion  on  the  question  of  contracts.  The  Council 
of  Management  have  followed  the  instructions  given  them 
by  the  Association,  and  this  is  the  result.  It  is  now  for  the 
Association  to  discuss  the  contract  and  instruct  the  Council 
further  as  to  what  should  be  done  with  this  particular  iorm, 
whether  it  shall  be  made  use  of,  and  what  use  shall  be  made 
of  it  ;  I  mean  as  to  the  publication  or  otherwise  in  next 
year's  report,  and  the  printing  of  copies  that  will  be  avail- 
able for  the  members. 

Mr.  Kirkpa trick — I  may  say,  Mr.  Chairman,  for  the  in- 
formation of  the  members  present  that  the  clause  proposed 
to  be  put  in,  similar  to  what  Mr.  H.  J.  Beatty  had  in  his 
contract,  shows  that  he  agreed  to  pay  his  men,  a  certain 
fixed  sum  if  they  remained  with  him  for  the  whole  survey.  If 
they  left  him  without  prood  cause  during  the  time  and  left 
him  in  the  lurch,  they  were  only  to  get  a  certain 
amount  for  the  time  that  they  served. 

Mr.  Beatty — The  clause  that  you  refer  to  that  I  had  in 
my  contract  was,  that  I  agreed  to  pay  the  men  a  certain 
wage  per  month,  or  at  the  rate  of  a  certain  sum  per  month, 
on  condition  that  they  continued  work  until  the  survey  was 
completed,  but  in  the  event  of  their  quitting  the  survey  for 
any  cause  without  my  consent,  I  had  only  to  pay  them  I 
think  it  was  $40  a  month,  about  two-thirds  of  what  I  was 
to  pay  them  in  the  first  place.  To  give  the  figures,  as  near- 
ly as  I  recollect,  I  agreed  to  pay  my  men,  certain  of  them, 
$60  per  month  and  all  expenses  if  they  remained   until  the 
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survey  was  completed,  but  in  the  event  of  their  leaving  before  the 
completion  of  the  survey,  I  was  to  pay  them  at  the  rate  of  $40 
per  month,  and  I  had  the  privilege,  or  the  right,  to  deduct  from 
that  $40  per  month  their  expenses  that  I  had  paid  in  bringing 
them  to  the  survey,  and  I  also  could  deduct  a  sum  equal  to 
what  I  would  lose  for  the  expense  I  would  be  put  to  in  replacing 
them.  It  was  really  like  bonusing  your  men,  and  if  they  left,  you 
could  pay  them  off  and  say:  ''Here,  this  was  our  agreement;  I  am 
only  going  to  pay  you  $40,  and  you  will  have  to  pay  my  loss  in 
getting  men  to  replace  you."    That  was  the  substance  of  it. 

The  President — Did  it  work  out  satisfactorily? 

Mr.  Beatty — In  some  of  those  old  agreements  they  had,  as  we 
read  in  the  letter  by  Mr.  Armour,  or  in  his  form  of  agreement, 
that  the  surveyor  could  retain  the  whole  amount.  My  solicitor 
told  me  no  court  in  the  land  would  enforce  such  an  agreement 
as  that  because  it  was  too  one-sided.  As  a  matter  of  fact,  I  had 
some  men  who  left.  I  put  in  force  this  part  of  the  agreement 
where  they  were  to  be  paid  the  smaller  amount  per  month,  and  I 
deducted  from  that  their  expenses  coming  out  to  the  survey,  and 
I  charged  them  a  certain  sum  for  my  loss  in  getting  men  to  replace 
them.  When  they  went  out  they  put  it  in  the  hands  of  their  soli- 
citor, and  when  he  wrote  me  I  advised  him  to  consult  with  my 
solicitor;  I  wouldn't  have  anything  to  do  with  the  matter.  My 
solicitor  made  a  proposition  to  them  and  their  solicitor  refused  it. 
They  said  they  would  sue  me.  We  told  them  to  go  ahead.  After 
some  further  correspondence  their  solicitor  advised  them  to  accept 
my  settlement,  They  simply  had  to  accept  it.  The  difficulty  the 
lawyers  claim  with  reference  to  these  agreements  is  that  when  you 
get  them  into  the  Division  Courts  the  judges  will  not  strictly  inter- 
pret the  contract ;  they  go  to  work  and  form  up  something  of  their 
own  and  say,  "This  is  fair."  If  you  had  a  High  Court  case,  it 
would  be  purely  a  question  of  law,  and  the  contract  would  be 
interpreted  strictly  according  to  its  wording,  and  if  they  broke 
their  contract  they  would  forfeit  my  agreement.  The  Division 
Court  judges,  as  a  rule,  do  not  pay  much  attention  to  the  strict 
wording  of  the  contract,  and  they  fix  it  up  the  way  they  think  is 
fair,  without  paying  very  much  attention  to  the  original  contract. 

Mr.  Niven — I  think  we  will  have  to  let  this  stand  over  till  we 
get  that  clause  that  is  attached  to  it  in  line  with  what  Mr.  Beatty 
says,  before  it  can  be  dealt  with.  The  agreement  does  not  go  far 
enough  for  us  exactly;  it  does  not  specify  exactly  what  it  should 
according  to  our  ideas. 

The  President— Will  you  move  that  it  be  referred  to  the  head 
of  "Unfinished  Business?" 
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Mr.  Niven  moved,  seconded  by  Mr.  Selby,  that  the  matter 
of  dealing  with  the  proposed  contract  be  referred  to  the  head  of 
4 '  Unfinished  Business. ' ' 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

The  Secretary — I  have  another  letter  here  from  Mr.  Armour 
with  regard  to  a  question  referred  to  him  concerning  the  criminal 
law  that  applies  to  an  individual  obstructing  the  surveyor  in  the 
pursuit  of  his  profession.  It  seems  that  the  clause,  although 
entered  in  our  Act  in  small  print,  is  not  part  of  the  law  of  Ontario, 
nor  can  it  be  so,  owing  to  a  Province  having  no  control  over  the 
criminal  law,  therefore  a  difficulty  arises  in  prosecuting  a  man 
under  that  Act.    Mr.  Armour  says:  (reads  letter). 

Mr.  Niven — Apparently  that  will  have  to  stand  over  also  until 
our  solicitor  hears  from  the  Minister  of  Justice,  and  I  would  move 
that  it  be  referred  to  the  head  of  "Unfinished  Business." 

Mr.  Ross — I  second  that. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

The  President — The  next  item  on  the  programme  is  corre- 
spondence. 

The  Secretary — There  is  no  correspondence  except  what  we 
have  read. 

The  President — The  next  thing  on  the  programme  is  the  Pre- 
sident's address. 

The  President — The  next  item  on  the  programme  is  the  report 
of  the  Council  of  Management.  I  will  ask  the  Chairman  of  the 
Council  to  present  the  report. 

Mr.  Kirkpatrick  moved,  seconded  by  Mr.  Sewell,  that  the  re- 
port of  the  Council  of  Management  stand  over  until  Wednesday 
afternoon. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

Mr.  Dickson — Mr.  President,  I  think  we  owe  you  a  little  more 
than  simply  a  clap  of  the  hands  for  the  very  able  address  you  have 
given  us.  You  have  touched  upon  every  subject  that  is  of  interest 
to  the  Association  briefly  and  concisely,  without  using  any  unneces- 
sary words,  and  I  have  very  much  pleasure  in  moving  a  vote  of 
thanks  to  the  President  for  the  very  able  address  he  has  given  us 

Mr.  W.  A.  Browne — I  second  the  motion.  (The  motion  was 
carried  with  applause). 
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The  President — I  thank  you,  gentlemen. 

The  next  item  is  the  report  of  the  Secretary-Treasurer,  in- 
cluding the  financial  statement. 

The  Secretary  read  his  report. 

The  Secretary — Our  surplus  is  not  very  much  more  than  it 
was  last  year,  owing  to  the  large  expenditure  in  the  Board  of 
Examiners'  account,  due  to  the  long  session  we  had  and  the  fact 
that  only  a  very  -small  proportion  of  the  gentlemen  who  came  up 
passed,  and  of  course  there  were  no  fees  coming  from  the  unsuc- 
cessful candidates.  I  regret  to  say  there  are  still  a  great  many 
unpaid  dues.  Once  a  member's  dues  go  unpaid  for  three  or  more 
years,  he  allows  them  to  run  on  and  on,  and  if  he  goes  away  to  the 
west  or  to  the  north  or  anywhere  out  of  Ontario,  he  does  not  reply 
to  my  communications.  Perhaps  he  does  not  get  them,  but  I 
always  write  three  times  in  the  year. 

Mr.  Niven  moved,  seconded  by  Mr.  Ross,  t*hat  the  report  of  the 
Secretary-Treasurer  be  received,  and  that  the  financial  statement 
be  handed  to  the  Auditors. 

The  President — I  see  the  Auditors  for  this  year  are  Mr.  Mc- 
Kay and  Mr.  Ward.  Mr.  Ward  I  know  will  not  be  here,  and  Mr. 
McKay  has  not  come  yet.  I  think  it  is  probable  that  Mr.  McKay 
will  be  here.  As  he  was  here  when  he  was  elected  last  year,  he  is 
pretty  certain  to  attend  to  his  duties. 

Mr.  Niven — Let  the  President  appoint  two  new  Auditors. 

The  President  appointed  Mr.  Selby  and  Mr.  Wilkie  as  Auditors. 

The  President  put  the  motion,  that  the  report  of  the  Secretary 
be  received  and  adopted,  and  the  financial  statement  be  received 
and  handed  to  the  Auditors  for  their  report,  which,  on  a  vote 
having  been  taken,  was  declared  carried. 

The  President — The  next  item  is  the  report  of  the  Board  of 
Examiners.    Mr.  Kirkpatrick  is  the  Chairman. 

Mr.  Kirkpatrick  presented  the  report  of  the  Board  of  Exam- 
iners. 

Mr.  Kirkpatrick  moved,  seconded  by  Mr.  Niven,  that  the  re- 
port be  received  and  adopted. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

The  President  called  for  the  report  of  the  Committee  on  Pub- 
lication. 

The  Secretary — I  regret  to  say  I  have  not  had  time  to  prepare 
the  report,  but  I  will  hand  it  in  for  publication. 
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The  President  called  for  the  report  of  the  Committee  on  Topo- 
graphical Survey. 

Mr.  Fawcett — Mr.  President  and  gentlemen,  I  regret  to  say 
that  I  have  been  unable  to  meet  with  any  of  the  members  of  the 
Committee.  I  communicated  with  each  member  whose  name  ap- 
pears on  the  list,  but  received  no  reply  from  any  except  from  one 
gentleman,  Mr.  Morris,  who  sent  a  few  suggestions.  I  did  expect 
to  have  received  from  Dr.  Klotz  a  report  as  to  the  work  carried 
on  by  the  Dominion  on  topographical  survey,  but  I  did  not  receive 
it.  I  received  a  report  of  the  posting  of  the  international  bound- 
ary, which  of  course  could  hardly  be  connected  with  our  work. 
However,  last  night  I  wrote  down  a  few  suggestions  or  ideas  which, 
in  the  absence  of  any  report,  perhaps  you  will  accept,  and  also  Mr. 
Morris'  letter,  which  was  intended  as  a  suggestion.  The  Secre- 
tary informed  me  that  Mr.  Saunders  in  passing  through  had  prom- 
ised to  contribute  a  paper  on  this  subject,  which  he  expected  would 
be  in  time  for  the  meeting,  but  we  regret  it  is  not  here.  (Reads 
report). 

Mr.  Ross  moved,  seconded  by  Mr.  Beatty,  that  the  report  of 
the  Committee  on  Topographical  Survey  be  received  and  adopted 
and  published  in  the  Proceedings. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

The  President — Has  Dean  Galbraith  any  information  on  this, 
subject?  ^_  ^ 

Dean  Galbraith — I  have  no  information  at  all  on  what  is  being 
done  at  Ottawa.  I  think  you  must  have  heard  of  the  attempt 
made  two  or  three  years  ago  to  organize  the  survey,  but  I  have 
not  heard  that  anything  has  come  of  it. 

The  President — There  is  a  certain  amount  of  work  going  on. 

Dean  Galbraith — There  is  work  going  on  under  the  different 
departments  I  believe.  I  think  a  meeting  of  the  chiefs  of  the 
various  departments  at  Ottawa  interested  in  surveys  was  held  about 
three  years  ago.  and  an  attempt  made  to  arrange  the  work  so  That 
it  would  be  properly  co-ordinated.  At  the  same  time  I  doubt  if 
anything  further  has  been  done.  I  don't  know  really  whether  the 
work  is  going  on  in  the  old  independent  way  at  present  or  not.  It 
is  certainly  a  matter  that  is  getting  to  be  of  more  and  more  import- 
ance every  year;  as  the  country  is  more  settled,  the  value  of  such 
a  survey  must  become  very  much  greater.  It  would  save  a  great 
deal  of  exploring  survey  work,  and  also  some  final  work  in  the  wav 
of  laying  out  railroads,  canals,  roads  and  everything  else  if  we  had 
a  systematic  geodetic  survey.    Lines  could  be  tra.ced  on  maps  from 
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these  surveys  that  would  be  very  nearly  in  their  true  places,  if  we 
had  such  a  survey;  whereas  now  everybody  interested  in  any 
public  work  of  that  kind  has  to  make  its  own  surveys,  depending 
very  little  upon  anything  that  has  been  done  before.  I  have  no 
doubt  they  try  to  get  at  all  the  information  that  is  attainable,  but 
it  is  very  likely  that  the  official  red  tape  and  so  on  may  interfere 
with  the  saving  of  themselves  expense  in  getting  proper  infor- 
mation, and  the  consequence  is  every  survey  is  carried  on  very 
much  now  as  it  used  to  be,  independently.  A  topographical  sur- 
vey would,  of  course,  remove  a  great  deaj.  of  the  present  expense. 
I  am  quite  sure  that  this  body  cannot  go  wrong  in  pressing  upon 
those  concerned  the  necessity  of  making  a  topographical  survey 
and  of  having  perhaps  a  Dominion  Department,  and  under  it 
gathering  in  the  Provincial  Departments  so  that  all  the  work  might 
be  done.  (Applause). 

The  President — I  know  as  a  matter  of  fact  there  is  work  of 
this  nature  being  carried  on  at  the  present  time,  and  I  have  met 
people  engaged  in  triangulation  work.  One  point  I  know  is  located 
in  Scarboro  and  another  on  the  Niagara  Peninsula  near  Fonthill. 
That  is  a  part  of  the  general  scheme,  but  whether  it  is  being  carried 
on  continuously  or  not  I  do  not  know. 

Principal  Galbraith — Is  that  carried  on  under  the  Department 
of  Militia  ? 

Mr.  Fawcett — It  is  under  the  Astronomical  Branch  of  the  De- 
partment of  the  Interior. 

The  President — The  Department  of  Militia  is  carrying  on  a 
separate  survey,  and  already  quite  a  considerable  part  of  the 
Province  of  Ontario  has  been  mapped.  They  produce  very  fine 
maps,  but  the  scale  is  somewhat  small  for  general  purposes — one 
inch  to  the  mile.  The  work,  so  far  as  I  have  been  able  to  test  it, 
has  been  very  well  done,  and  the  maps  are  particularly  well  ex- 
ecuted. I  believe  it  is  the  intention  to  continue  this  work  and 
eventually  have  a  system  of  maps  covering  the  greater  part  of  the 
Dominion,  or  at  least  the  more  important  parts.  These  maps  can 
be  had  by  the  general  public  at  small  cost,  and  are  very  valuable. 

Principal  Galbraith — Does  the  Post  Office  Department  publish 
any  map  of  that  kind — any  road  map  ? 

The  President — Yes,  the  Post  Office  Department  has  its  maps 
showing  the  mail  routes,  with  the  distances  from  point  to  point. 
I  believe  they  are  pretty  carefully  compiled  for  that  purpose,  but 
they  omit  all  reference  to  contours  and  elevations  which  are  very 
necessary  for  general  purposes. 

Mr.  Dickson — I  don't  think  there  is  the  same  necessity  at  this 
date  for  having  a  survey  in  this  country  as  existed  at  one  time 
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in  the  British  Isles,  but  while  the  same  necessity  does  not  exist  in 
all  parts  of  Ontario,  there  are  some  parts  where  it  does  exist.  You 
are  all  aware  of  the  fact  that  it  is  unique,  something  you  hardly 
ever  see,  to  find  an  accurate  map  of  a  township  that  was  surveyed 
previous  to,  say,  the  last  45  or  50  years.  What  has  been  done 
since  is,  you  may  say,  just  about  as  accurate  as  men  are  capable 
of  doing  their  work.  Take  any  of  the  townships  that  were  sur- 
veyed previous  to  the  year  1840  or  1850,  and  you  hardly  ever 
find  an  accurate  map  of  the  township ;  such  a  thing  is  not  to  be 
got  at  all.  You  can't  find  one  in  the  older  parts  of  Ontario.  I 
think  a  survey  of  this  kind  is  very  necessary. 

The  President  put  the  motion  to  adopt  the  report,  which,  on 
a  vote  having  been  taken,  was  declared  carried. 

The  President — We  will  now  have  a  paper  entitled  "The 
Mill  Lot,  Township  of  Plantagenet, "  by  Mr.  E.  T.  Wilkie.  The 
paper  on  Topographical  Surveys  has  not  yet  been  received.  Mr. 
Saunders  is  on  a  trip  to  Europe  and  is  going  down  the  Mediter- 
ranean. His  intention  was  to  mail  this  paper  back,  so  that  it  could 
be  used  at  this  meeting,  but  it  has  not  yet  arrived.  It  may  come 
before  the  close  of  the  meeting,  in  which  case  we  will  have  the  bene- 
fit of  it. 

Mr.  Wilkie — Mr.  Chairman  and  gentlemen,  the  paper  which 
I  have  prepared  is  very  short,  and  as  you  will  have  noticed,  I  am 
on  the  programme  for  another  one,  I  am  almost  sorry  they  did  not 
<?ome  together,  as  they  refer  to  parts  of  the  country  which  are  quite 
contiguous.  This  tracing  hanging  up  here  is  the  one  I  refer  to  in 
the  paper.    I  hope  you  will  be  able  to  see  it. 

The  President — Has  anyone  any  remarks  to  make  on  this 
paper,  or  do  you,  Mr.  Wilkie,  wish  to  ask  the  members  any  ques- 
tions? 

Mr.  Wilkie — No,  I  don't  wish  to  ask  any  questions. 

Mr.  Dickson  moved,  seconded  by  Mr.  Sewell,  that  the  paper 
read  by  Mr.  Wilkie  be  received  and  printed  in  the  Proceedings, 
together  with  a  reduced  copy  of  the  tracing. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

The  President — We  are  unfortunate  in  not  having  these  two 
papers  we  had  counted  on  having.  Mr.  Somerville  has  not  been 
able  to  put  in  an  appearance  yet.  We  hope  he  will  be  here  to- 
morrow. 

The  balance  of  the  time  at  the  disposal  of  the  session  was 
devoted  to  aiding  the  Committee  on  Land  Surveying  to  formulate 
answers  to  the  questions  asked,  which  will  be  found  in  their  report 
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At  five  o'clock  p.m.  the  meeting  adjourned  to  meet  on  Wed- 
nesday at  10  o'clock  a.m. 


MORNING   SESSION,   WEDNESDAY,    FEBRUARY   24TH,    1909,    10.30  A.M. 

The  Vice-President,  Mr.  L.  Bolton,  took  the  chair  and  called 
upon  Mr.  J.  McC.  Watson  to  present  the  report  of  the  Committee 
on  Land  Surveying. 

Mr.  Watson,  the  Chairman  of  the  Committee,  presented  the 
report. 

Mr.  J.  J.  McKay  moved,  seconded  by  Mr.  Speight,  that  the 
report  be  adopted  and  published  in  the  minutes  of  the  Association. 

The  Chairman  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

Mr.  Kirkpatrick — There  is  a  subject,  I  don't  know  whether  it 
was  taken  up  this  year  or  not,  but  I  know  the  surveyors  in  North 
Temiscaming,  for  instance,  have  brought  it  before  the  notice  of 
the  Department,  that  when  the  authorities  are  opening  up  coloniza- 
tion roads  they  cover  up  or  destroy  for  miles  all  signs  of  the  wooden 
or  iron  posts.  The  iron  posts  are  covered  perhaps  three  or  four 
feet  deep  in  the  ground,  or  chucked  out,  as  the  case  may  be.  Now,. 
I  think  if  this  Association  represented  to  the  Minister  of  Public 
Works  the  great  necessity  when  roads  are  being  opened  up  of 
seeing  that  the  road  overseers,  or  that  some  surveyor  deputed  by 
him,  take  bearings  from  this  original  iron  post  to  some  fixed  place 
on  the  side,  and  that  such  bearings  be  registered  in  the  Registry 
Office,  then  a  surveyor  desiring  to  establish  a  point  from  that"  iron 
post  would  not  be  under  the  necessity  of  tearing  up  the  road  or 
anything  of  that  kind.  He  would  have  the  evidence  in  the  Reg- 
istry Office  as  to  where  that  post  stood  with  reference  to  the  known 
point  on  either  side  of  the  road  allowance. 

Some  surveyors  have  told  me  that  for  miles  on  the  boundary 
between  two  townships  where  a  road  allowance  has  been  opened 
up  there  is  not  the  slightest  sign  anywhere,  and  nobody  knows  where 
the  iron  monuments  have  been  planted  or  where  a  single  post  has 
ever  stood.  How  are  they  then  to  find  out  where  that  original  line 
was?  I  think  if  the  Association  could  bring  it  before  the  notice 
of  the  Minister  or-  Deputy  Minister,  that  possibly  some  arrange- 
ment could  be  come  to  that  would  benefit  not  only  the  surveyors, 
but  much  more  the  public  and  the  municipalities  interested. 

Mr.  Watson — I  don't  think  the  original  blazed  line  should  be 
allowed  to  be  cut  out  any  place  until  permanent  reference  marka 
are  registered. 
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Mr.  Kirkpatrick — But  they  now  ruthlessly  destroy  them.  We 
had  a  case  of  the  very  same  thing  up  in  the  Township  of  Buck, 
in  which  a  man  found  the  blazes,  he  put  a  bottle  at  the  bottom  of 
them,  and  he  was  an  interested  party.    Inside  of  this  bottle  he 
placed  a  paper  which  said,  "This  paper  is  placed  in  a  bottle  and 
planted  where  the  original  blazes  were,"  and  it  was  signed  by  this 
man;  and  then  a  gentleman  came  to  me  yesterday  and  wanted  us 
to  write  him  a  letter,  stating  that  that  is  the  official  boundary. 
I  can't  certify  that  that  is  the  official  boundary.    We  wrote  him, 
"If  the  evidence  furnished  to  Mr.  Sutcliffe  as  to  the  position  of 
that  bottle  was  clear,  it  might  be  all  right,"  but  I  found  it  was 
the  interested  party  who  did  it.    I  said,  "Did  he  find  a  line  of 
blazes?"    He  said,  "I  don't  know."    "Well,"  I  said,  "how  do 
we  know  then  ? "    I  said  the  proper  way  would  be  for  him  to  make 
an  affidavit  as  to  whether  they  were  placed  like  the  blazes  on  the 
other  parts  of  the  township ;  how  they  were  marked ;  whether  they 
had  three  blazes,  according  to  the  instructions,  and  how  near  to 
one  of  the  blazes  he  planted  that  post,  and  whether  there  was  a 
line  of  blazes  running  along  it.    I  said  if  that  were  done  and  then 
substantiated  by  other  disinterested  parties  it  might  hold  good. 
You  all  know  that  after  those  blazes  go,  another  surveyor  who 
comes  along  draws  a  line  from  the  south  end  to  the  post  at  the 
north  end.  but  unfortunately  the  lines  have  a  crook,  and  they  do 
not  meet  there,  and  it  might  take  off  a  lot  of  a  man's  clearing. 
The  same  thing  happened  in  a  mine.    A  man.  sunk  a  mine;  the 
blazes  were  all  cleared  away ;  the  lines  were  drawn  straight  by 
another  surveyor,  and  it  took  part  of  another  man's  property.  I 
am  writing  to  another  man  now,  telling  him  that  we  can't  possibly 
give  an  official  answer  to  that.    I  am  writing  him  a  private  letter, 
telliner  him  what  I  think  he  ousrht  to  do.    But  interested  evidence 
is  not  going  to  have  much  weight  in  a  lawsuit,  unless  it  is  backed 
up  clearly  by  disinterested  evidence.    The  blazed  line  is  the  orig- 
inal line  so  long  as  you  have  got  it,  or  as  long  as  you  perpetuate  it. 

The  Chairman — Don't  you  think  it  would  be  better  to  appoint 
a  Committee  of  two  or  three  to  prepare  a  memorial  to  be  sent  to 
the  Commissioner? 

Mr.  Kirkpatrick— I  think  it  would  be  a  very  eood  thine:  it 
would  clear  our  skirts;  because  I  know  perfectly  well  that  in  North- 
ern Ontario  the  same  thing  is  going  to  come  up.  People  are  want- 
ing roads;  they  must  have  them.  The  first  inspector,  not  a  sur- 
veyor, who  comes  along,  will  tell  his  men  to  clear  out  evervthine. 
We  have  planted  iron  posts  in  the  centre,  and  if  they  are  covered 
up  or  removed  there  is  nothing  left.  If  it  is  necessary  that  they 
should  remove  an  iron  post,  it  should  be  removed  carefully  and 


48 


ASSOCIATION  OF  ONTARIO  LAND  SURVEYORS. 


planted  on  one  side,  and  the  evidence  of  that  should  be  filed  in 
the  Registry  Office. 

Mr.  C.  A.  Jones — I  think  it  would  be  a  very  good  idea  to  ap- 
point a  Committee. 

Mr.  Kirkpatrick — Mr.  Campbell,  the  Deputy  Minister  of  Public 
Works,  is  a  surveyor,  and  Mr.  Henry  Smith,  the  Superintendent 
of  Colonization  Roads,  is  also  a  surveyor,  and  I  should  think  they 
would  see  the  absolute  necessity  of  that  kind  of  work,  but  with 
their  multifarious  duties  I  don't  know  how  they  could  instruct  the 
local  inspectors  of  roads,  who  are  just  picked  up  in  the  country. 

The  Chairman — Probably  Ave  can  leave  the  appointment  of 
that  Committee  until  the  closing  of  the  session.  We  have  a  pretty 
long  programme  before  lunch. 

The  Chairman  called  for  the  report  of  the  Committee  on  Re- 
pository and  Biography. 

The  Secretarv — I  have  it  here.  Mr.  Esten  wasn't  able  to  come, 
and  I  will  read  it. 

Mr.  Fawcett  moved,  seconded  bv  Mr.  Beattv,  that  the  report 
be  received  and  adopted  and  published  in  the  Proceedings. 

The  Chairman  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

The  Secretary — Mr.  Owen  McKay  has  written  to  me  saying 
that  he  failed  to  get  in  touch  with  the  members  of  the  Committee 
on  Engineering,  but  that  he  hopes  before  the  publication  of  our 
Report  to  send  in  a  proper  report  in  connection  with  that  Com- 
mittee, so  that  if  someone  would  propose  that  this  report  be  taken 
as  read,  we  can  then  publish  it  in  the  Proceedings. 

Mr.  Dickson  moved,  seconded  bv  Mr.  C.  A.  Jones,  that  the 
report  of  the  Committee  on  Engineering  be  taken  as  read  and  pub- 
lished in  the  Proceedings. 

The  Chairman  put  the  motion,  which  on  a  vote  having  been 
taken,  was  declared  carried. 

The  Chairman  called  upon  Mr.  J.  W.  Tyrrell  to  read  his  paper, 
entitled  "Hudson  Bay  a  National  Asset."  (Applause). 

Mr.  Tyrrell — Mr.  Chairman.  I  would  suggest  that  the  members 
do  not  clap  too  soon,  for  I  feel  like  making  an  apology  at  attempt- 
ing to  speak  upon  the  Hudson  Bay  question  again,  because  I  know  it 
is  becoming  somewhat  of  an  old  storv.  I  have  already  spoken  upon 
Hudson  Bay  subjects  two,  if  not  three  times  before  this  Associa- 
tion. <«o  it  begins  to  look  a  little  as  though  I  didn't  know  anvthing 
about  any  pla^e  else.    But,  however,  Hudson  Bay  is  up  again,  and 
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with  the  permission  of  the  Chairman  I  will  read  portions  oi  my 
paper  only,  because  it  is  of  considerable  length  and  I  don't  want 
to  bore  you  with  the  whole  of  it,  but  I  will  read  parts  which  I 
think  will  be  of  more  general  interest  and  leave  the  details  and 
lists  of  products  and  so  on  to  appear  in  the  report  if  the  Com- 
mittee think  they  are  worth  printing. 

Mr.  Tyrrell  then  read  the  paper. 

In  connection  with  his  paper,  Mr.  Tyrrell  said:  "I  believe 
York  Factory  has  again  been  advocated  as  a  preferable  terminal 
point  to  Fort  Churchill,  although  after  making  complete  surveys 
of  the  mouths  of  both  rivers  personally  I  cannot  think  that  the 
mouth  of  the  Nelson  River  can,  with  any  reasonable  expense,  ever 
become  a  harbor.  We  were  obliged,  in  a  small  vessel  drawing  a 
small  amount  of  water,  to  lie  BO  miles  off  the  shore,  and  even  in 
coming  into  the  mouth  of  the  river  in  a  small  sail  boat  we  were 
stranded  high  and  dry  at  least  ten  miles  out  from  the  mouth  of  the 
river. ' ' 

The  reading  of  the  paper  was  greeted  with  loud  applause. 

Dr.  Klotz — Mr.  Chairman,  I  have  listened  to  this  paper  with 
a  great  deal  of  pleasure.  If  there  is  anyone  who  is  competent  to 
give  an  authoritative  opinion  upon  Hudson  Bay.  I  think  it  is  the 
speaker  who  has  just  addressed  us.  To  me  it  has  recalled  the  days 
of  25  years  ago.  In  the  first  place,  it  is  an  interesting  thing  his- 
torically to  recollect  that  \\.  was  a  French-Canadian  who  was  the 
founder  of  the  Hudson's  Bay  Company.  In  the  next  place  I  may 
say  it  was  a  pleasure  to  me  some  years  ago,  when  I  was  on  an 
official  visit  in  England,  doing  some  research  work,  to  see  the  orig- 
inal charter  in  Hudson  House  on  Lime  Street.  What  I  recollect 
specially  is  the  seal,  which  was  about  the  size  of  my  fist,  dangling 
from  the  charter,  in  the  form  of  a  huge  bullet.  Referring  to 
Franklin,  25  years  ago  I  made  a  trip  to  Hudson  Bay.  the  year 
Mr.  Tyrrell  referred  to,  when  Lieut.  Gordon  was  there  in  May. 
At  Norway  House  I  saw  there  the  thermometer  case  of  the  lamented 
Sir  John  Franklin.  On  the  expedition  of  John  Rae  there  were  two 
men  with  him,  John  Hector  and  an  Indian  Chief  named  Thomas, 
when  he  made  the  search  for  Franklin.  I  recollect  Hector  told 
me  that  they  had  been  sent  ahead,  and  that  this  Thomas  had  a 
great  fear  of  the  Esquimaux.  The  Indians  say  the  Esquimaux 
stick  their  tongues  through  their  cheeks. 

To  come  down  to  .  a  practical  point,  I  fully  corroborate  what 
the  speaker  has  said  about  York  Factory.    I  cannot  speak  about 


50 


ASSOCIATION  OF  ONTARIO  LAND  SURVEYORS. 


Churchill,  because  I  wasn't  there,  but  York  Factory  is  certainly 
not  an  available  harbor.  We  came  down  to  the  Nelson  River  and 
made  a  survey  of  it  and  through  Saskatchewan  to  Winnipeg,  and 
at  York  Factory  I  recollect  when  we  rounded  the  point  at  low  tide 
we  could  not  see  any  water.  That  gives  you  an  idea  of  what  kind 
of  ha,rbor  York  Factory  is.  Looking  straight  out  to  sea  you 
couldn't  see  a  drop  of  water.  So  York  Factory  I  do  not  think  is 
a  very  desirable  site  for  a  harbor. 

I  will  not  take  up  your  time  any  more.  I  have  been  delighted 
with  this  address,  and  as  I  sa.id  before  if  there  is  anyone  who  can 
speak  with  authority  upon  Hudson  Bay,  it  is  Mr.  J.  W.  Tyrrell, 
and  it  has  given  me  great  pleasure  to  be  present,  and  it  now  gives 
me  much  pleasure  in  moving  a  hearty  vote  of  thanks  for  the  valu- 
able paper  Mr.  Tyrrell  has  presented  to  this  Association. 

Mr.  Dickson — Mr.  President,  this  paper  is  just  another  evi- 
dence of  the  fact  of  how  little  we  know  about  Hudson  Bay  and  the 
route  to  it.  I  have  lived  quite  a  number  of  years  now,  and  I  can 
remember  the  time  when  the  idea  of  having  a  railway  to  Hudson 
Bay  was  scouted.  I  remember  the  time  when  the  Brockville  and 
Ottawa  Railway  was  built  from  Brockville  to  Pembroke,  and  the 
popular  story  was  they  wouldn 't  earn  money  enough  to  pay  for  the 
grease  for  the  wheels.  That  is  one  of  the  leading  roads  in  the 
Dominion  of  Canada  to-day,  and  one  of  the  leading  roads  on  the 
Continent  of  America,  and  a  paying  road.  I  can't  recall  a  single 
railroad  in  the  Province  to-day  that  is  not  paying.  A  few  years 
ago,  when  the  Government  first  mooted  the  building  of  the  T.  N. 
0.  Railway,  the  same  story  was  told.  Is  there  a  railroad  to-day 
in  Canada  that  is  paying  a  larger  dividend  than  that?  If  that 
railroad  were  extended  to  Hudson  Bay,  so  that  it  could  meet  ves- 
sels from  England,  there  is  no  doubt  it  would  be  one  of  the  best 
paying  roads.  We  are  spending  some  forty  or  fifty  million  dollars 
in  building  the  Trent  Valley  Canal,  that  will  only  be  open  six  or 
seven  months  in  the  year  at  the  most.  They  are  talking  of  spend- 
ing something  over  one  hundred  million  dollars  in  building  the 
Ottawa  Ship  Canal,  that  is  only  available  for  a  few  months  in  the 
year. 

I  think  we  are  very  much  indebted  to  Mr.  Tyrrell  for  this  very 
elaborate  paper,  and  I  would  like  to  see  it  published  in  full,  not 
only  in  our  Report,  but  in  the  public  press,  and  in  all  the  leading 
periodicals,  so  that  the  whole  country  should  know  it.  I  would 
also  like  that  paper  to  be  brought  to  the  notice  of  the  Ontario  and 
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Dominion  Governments.  I  have  very  much  pleasure  in  seconding 
the  motion. 

The  Chairman  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried,  with  applause. 

The  Chairman  called  for  the  report  of  the  Committee  on 
Drainage. 

Mr.  Newman  presented  the  report. 

Mr.  Ross  moved,  seconded  by  Mr.  Newman,  that  the  report  of 
the  Drainage  Committee  be  received  and  adopted,  and  printed  in 
the  Proceedings. 

Mr.  C.  A.  Jones — There  is  one  question  I  would  like  to  ask 
before  that  motion  is  put,  to  get  a  little  information  on  the  subject 
with  reference  to  the  crossing  of  railways,  particularly  under  the 
Ditches  and  Water  Courses  Act.  Can  an  engineer  award  a  rail- 
way company  to  construct  any  portion  of  the  drain  beyond  the 
limit  of  their  land,  that  is,  either  above  or  below,  or  can  he  only 
award  them  the  portion  across  or  along  their  right-of-way?  In 
other  words,  can  he  award  them  to  go  on  to  private  lands  to  do  a 
share  of  their  work? 

The  Chairman — It  depends  upon  whether  it  is  a  Dominion  or 
Provincial  charter. 

Mr.  Jones — I  think  that  the  Railway  Act  has  done  away  with 
that  objection  about  the  Dominion  or  Provincial  Act. 

The  Chairman — That  is  what  the  judges  maintain. 

Mr.  Jones — That  was  the  case  up  to  a  short  time  ago,  but  I 
think  they  are  in  the  same  position  now  in  that  respect,  whether 
they  have  a  Dominion  Act  or  Provincial  Act.  If  there  is  any  one 
who  has  had  any  experience  in  that  I  should  be  very  glad  to  hear 
their  views  upon  it  and  their  experience  in  connection  with  it. 

The  Chairman — I  am  afraid  we  cannot  give  you  any  informa- 
tion on  that  point. 

The  Chairman  put  the  motion  to  adopt  the  report,  which,  on 
a  vote  having  been  taken,  was  declared  carried. 

The  Chairman — The  next  paper  is  by  Mr.  Ross,  on  "Local 
Improvements. ' ' 

Mr.  George  Ross  presented  and  read  his  paper. 

Mr.  Tyrrell — I  was  rather  interested  in  Mr,  Ross'  statement 
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that  he  found  it  more  advantageous  or  economical  to  have  excavat- 
ing work  done  by  day  labor  rather  than  by  contract  work.  I 
should  be  glad  to  know  if  others  have  experienced  the  same.  My 
experience  has  usually  been  that  men,  when  they  know  they  are 
working  by  the  day,  do  not  do  the  same  amount  of  work  for  their 
employers  or  foreman  as  when  they  are  on  contract  work. 

The  Chairman — Especially  if  they  are  working  for  a  corpora- 
tion. 

Mr.  Fawcett — The  paper  contains  a  great  deal  of  valuable  in- 
formation, and  I  move  that  it  be  adopted  and  published  in  the 
Annual  Report,  and  that  the  thanks  of  the  Association  be  tendered 
to  Mr.  Ross. 

Mr.  Tyrrell — I  have  much  pleasure  in  seconding  that. 

The  Chairman  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

The  Chairman  stated  that  Mr.  Wilkie  had  asked  to  have  his 
second  paper  stand  over  until  the  afternoon. 

At  one  o'clock  p.m.  the  meeting  adjourned  to  two  o'clock  p.m. 


AFTERNOON  SESSION,  WEDNESDAY,  2  P.M. 

The  President  took  the  chair  and  said:  Gentlemen,  time  is 
passing  quickly,  and  we  have  a  pretty  full  afternoon  before  us. 
If  you  come  to  order  now  we  will  have  the  paper  from  Mr.  E.  G. 
BarroAV  on  "The  Sewerage  System,  Hamilton,  Ontario,"  which 
was  left  over  this  morning. 

Mr.  E.  G.  Barrow— Mr.  Chairman,  I  would  like  to  say  that 
the  title  is  not  quite  correctly  given  in  the  programme.  The  title 
is,  "The  Sizes,  Materials  and  Shapes  of  Sewers  in  the  City  of 
Hamilton."  I  hope  perhaps  on  some  future  occasion  to  write  a 
paper  according  to  the  title  in  the  programme,  but  I  had  not  time 
to  do  that,  so  I  have  confined  myself  to  the  sizes,  shapes  and  so 
forth. 

Mr.  Barrow  then  read  the  paper. 

Mr.  Ross — I  think  this  is  a  very  valuable  paper,  and  I  take 
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much  pleasure  in  moving  that  it  be  received  and  printed  in  the 
Proceedings  and  a  vote  of  thanks  be  given  to  Mr.  Barrow  for  his 
very  able  paper. 

Mr.  Niven  seconded  the  motion. 

The  President  put  the  motion,  which  on  a  vote  having  been 
taken,  was  declared  carried. 

The  President — The  next  item  on  the  programme  is  a  paper 
on  1 '  The  Road  Surface,"  by  Mr.  W.  A.  McLean. 

Mr.  Selby,  in  the  absence  of  Mr.  McLean,  read  the  paper. 

The  President — Gentlemen,  you  have  heard  this  paper.  Tt  is 
now  open  for  discussion  or  a  motion  to  adopt  it  is  in  order  if  there 
is  no  discussion. 

Mr.  Selby  moved,  seconded  by  Mr.  Newman,  that  the  paper 
be  received  and  adopted  and  printed  in  the  Proceedings. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

The  President — We  have  still  a  good  deal  of  business  on  this 
afternoon,  and  one  very  important  part  of  it  is  to  immortalize 
ourselves  by  being  photographed.  The  Past  Presidents  are  to  be 
photographed  in  one  group  and  the  members  of  the  Association 
in  another,  and  copies  will  be  placed  in  the  rogues'  gallery  of  the 
Association. 

The  meeting  adjourned  for  the  purpose  of  having  the  photo- 
graphs taken. 

After  the  adjournment  the  President  called  the  meeting  to 
order  and  said,  We  will  now  have  Dr.  Klotz'  paper  on  " Gravity." 

Dr.  Klotz  read  his  paper. 

The  President — Gentlemen,  you  have  heard  this  paper  by  Dr. 
Klotz.    It  is  open  now  for  discussion. 

Mr.  E.  Stewart — I  think  we  have  all  listened  with  a  great 
deal  of  pleasure  to  this  paper.  I  must  say  I  have  had  the  pleasure 
of  accompanying  Dr.  Klotz  on  many  occasions  to  witness  the  re- 
cords of  the  seismograph  and  I  have  also  had  the  pleasure  of  get- 
ting from  him  information  in  advance  of  any  published  reports  of 
certain  earthquakes.  As  to  the  paper  I  don't  pretend  to  discuss 
it.    I  think  probably  if  I  had  some  little  time  to  look  it  over  I 


54 


ASSOCIATION  OF  ONTARIO  LAND  SURVEYORS. 


might  be  able  to  know  something  of  it  but  I  am  not  in  a  position 
to  discuss  it.  All  I  rise  for  is  to  move  a  vote  of  thanks  to  Dr. 
Klotz  for  his  very  able  paper. 

Mr.  Ross — I  have  very  much  pleasure  in  seconding  that. 

The  President — In  putting  that  motion  I  would  like  to  say  that 
while  the  title  of  the  paper  did  not  seem  to  be  very  attractive  to 
the  ordinary  land  surveyor  a  great  many  good  facts  have  been 
brought  out  that  we  can  all  understand  and  there  is  a  great  deal 
of  food  for  thought  which  we  all  can  profit  by  when  we  get  a  chance 
to  read  it  and  think  it  over.  I  think  the  general  opinion  is  that 
a  surveyor  who  is  satisfied  with  the  ' 1  minute  instrument"  is  not 
always  the  best  man  to  make  surveys  with  the  minute  instrument; 
that  if  we  went  a  little  more  into  refinement  in  our  theoretical 
work  we  would  be  all  the  better  in  our  practical  work. 

The  motion  was  carried  with  applause  and  the  vote  of  thanks 
tendered  to  Dr.  Klotz. 

Dr.  Klotz — I  thank  you,  gentlemen. 

The  President  called  for  the  report  of  the  Council  of  Man- 
agement. 

Mr.  Kirkpatrick  presented  the  report  for  the  year  1908  and 
moved  its  adoption. 

Mr.  Niven  seconded  the  adoption  of  the  report. 

The  President — With  regard  to  the  matter  of  contracts,  I 
think  that  was  left  over  to  be  discussed  under  the  head  of  "  Unfin- 
ished Business";  that  is,  as  to  the  action  that  would  be  taken 
upon  it. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

Mr  Kirkpatrick— I  would  move  that  the  By-law  which  was 
passed  on  February  25th,  exempting  from  dues  Mr.  Harry  John 
Browne,  of  Toronto,  which  is  as  follows,  be  ratified  by  this  Asso- 
ciation.   (Reads  By-law). 

You  all  know  Mr.  Browne  has  not  been  able  to  do  any  work, 
he  being  a  terrible  sufferer  from  neuralgia  for  a  number  of  years, 
and  I  would  move  that  that  By-law  be  ratified  by  the  Association. 

Mr.  Dickson  seconded  the  motion. 

The  Presdient  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 
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The  President — We  will  now  have  Mr.  Wilkie's  paper  on 
"The  Seigniory  of  Longueuil." 

Mr.  Wilkie — Mr.  President,  this  is  more  of  an  exhibition  of  a 
plan  than  a  paper.  The  paper  is  very  short.  It  is  just  a  short 
history  in  connection  with  it.  The  blue  print  shown  is  taken  from 
the  only  record  there  is  of  the  Township  in  the  Registry  Office,  and 
the  tracing  is  one  I  made  from  that  myself.  It  is  in  the  County 
of  Prescott,  on  the  bank  of  the  Ottawa  River.  I  might  also  add  in 
connection  with  the  subject,  that  in  a  Ditches  and  Water  Courses 
case  that  I  was  interested  in  a  few  years  ago,  the  question  came  up 
as  to  the  "seven  original  lots,"  and  after  considerable  discussion 
Judge  Constantine  took  some  time  to  consider  the  matter  and  came 
back  with  a  decision  that  that  section  of  the  Ditches  and  Water 
Courses  Act  did  not  apply  to  the  Seigniory  of  Longueuil,  as  these 
were  not  original  township  lots,  there  being  no  survey.  He  also 
said  something  about  having  a  survey  made. 

Mr.  Wilkie  then  read  the  paper. 

Mr.  C.  A.  Jones — How  do  they  determine  their  boundaries 
there? 

Mr.  Wilkie — They  principally  come  under  the  Statute  of 
Limitations  now.  The  owners  have  got  them  fenced.  I  never  was 
called  upon,  fortunately,  to  make  a  survey  in  the  Seigniory.  The 
late  Robert  Hamilton  made  a  good  many  there,  and  this  is  com- 
piled from  work  he  did  from  time  to  time,  and  he  had  a  good 
deal  of  trouble.  One  person  came  and  bought  a  piece  of  land  from 
Mr.  Treadwell,  and  he  went  out  and  measured  it  off  with  a  rope  or 
some  such  device;  the  next  person  came  along  and  got  a  smaller 
piece  and  he  measured  it  off  similarly,  and  so  on  it  went.  I  believe 
there  is  no  record  other  than  simply  that  it  is  there  and  in  the 
Department  here,  so  far  as  I  have  been  able  to  find. 

The  President — This  paper  is  very  interesting;  it  gives  us  a 
record  and  takes  us  back  to  the  early  history  of  a  part  of  the 
Province  of  which  very  few  of  us  know  much;  and  I  am  sure  we 
are  indebted  to  Mr.  Wilkie  for  the  information  he  has  given  us. 

Mr.  H.  J.  Bowman — I  move,  Mr.  Chairman,  that  a  vote  of 
thanks  be  given  to  Mr.  Wilkie  for  his  paper.  I  think  it  is  a  part 
of  the  work  that  this  Association  can  do.  to  have  papers  on  these 
peculiar  surveys,  so  that  the  generations  of  surveyors  to  come  may 
have  some  little  knowledge  of  how  the  land  has  been  laid  out.  There 
are  still  some  old  traditions  which  can  be  gathered.  Mr.  Wilkie 
has  given  us  some  of  the  early  history  of  this  Seigniory,  and  per- 
haps there  are  others  in  the  Province  like  that.  I  would  like  to 
ask  the  Director  of  Surveys  if  he  has  a  plan  of  this  Seigniory? 
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Mr.  Kirkpatrick — We  have  got  a  plan  which  is  not  half  as 
good  as  that  of  Mr.  Wilkie's. 

Mr.  H.  J.  Bowman — The  Township  of  Dumfries  was  laid  out 
by  a  Scotchman;  there  is  no  plan  of  that;  it  is  a  well  laid  out 
township,  in  concessions.  The  strange  thing  about  it  was  that  the 
owner  of  the  township,  in  selling  off  farms,  sold  them  as  lot  so 
and  so,  but  the  canny  Scotch  settlers  wouldn't  buy  the  swamps, 
and  he  had  to  survey  those  out  and  sell  them  as  so  many  acres. 
Some  of  them  are  filled  with  peat,  and  they  will  be  valuable  some 
day.  j  j 

Mr.  Dickson  seconded  the  motion. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

Mr.  Kirkpatrick — There  is  another  survey  which  would  be 
even  more  interesting  than  that;  that  is  the  Township  of  Char- 
lottenburg.  It  is  laid  out  with  all  sorts  of  different  concessions 
and  half  a  dozen  different  second  concessions  in  the  Township; 
they  are  described  by  the  Department  all  right  as  being  in  the 
second  concession  south  of  the  Riviere  Aux  Raisin,  but  it  would 
be  in  the  fifth  concession  north  of  the  St.  Lawrence.  In  the  pro- 
cess of  time  they  dropped  out  " south  of  the  Reviere  Aux  Raisin,' ' 
and  they  described  it  as  being  in  the  second  concession.  The  poor 
Registrar  put  them  in  the  second  concession  north  of  the  St.  Law- 
rence and  so  on!  Now  the  Government  have  been  applied  to  to 
re-establish  a  new  township  there.  It  has  been  referred  to  the  In- 
spector of  Registry  Offices,  Mr.  David  Guthrie,  and  he  is  trying  to 
arrange  the  matter,  and  when  he  does  so  we  will  have  a  very  inter- 
esting paper  for  surveyors.  (Laughter).  I  had  to  prepare  a  plan 
for  him  which  took  me  a  very  long  time.  The  Council  pro- 
posed that  a  new  number  should  be  given  to  each  lot  and  that  they 
should  be  described  in  that  way.  Well,  I  rather  pity  the  unfor- 
tunate Registrar  who  would  have  to  go  through  all  the  books  since 
1787  and  trace  out  all  the  grants  and  transfers  that  have  been 
made  from  that  time  to  this.  He  now  simply  says,  "I  am  not 
going  to  register  any  more";  and  he  does  not,  so  the  people  are  at 
a  deadlock;  they  don't  know  what  in  the  world  to  do.  They  have 
found  a  man  who  thinks  he  knows  most  of  the  locations,  and  he  is 
going  to  help  the  Inspector  of  Registry  Offices.  I  was  very  glad 
it  was  referred  to  him  instead  of  to  me. 

Prof.  Galbraith — Whereabouts  is  this  township? 

Mr.  Kirkpatrick — It  is  in  the  County  of  Stormont. 

The  President' called  on  Prof.  L.  B.  Stewart  to  open  the  dis- 
cussion on  "Tables  for  Determining  Azimuth  by  the  Polar  Star." 

Prof.  Stewart  then  read  his  paper. 
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Mr.  Favvcett — I  am  sure  the  surveyors  are  much  indebted  to 
Prof.  Stewart  for  this  paper,  and  if  the  table  were  enlarged  so  as 
to  take  in  the  earlier  hours,  it  would  be  still  more  useful.  I  take 
great  pleasure  in  moving  a  vote  of  thanks  to  Prof.  Stewart,  and 
I  would  like  to  see  this  table  enlarged  and  published  in  our  Pro- 
ceedings. Perhaps  Prof.  Stewart  could  provide  the  surveyors  with 
a  table  by  which  it  could  be  applied  to  the  different  months  with- 
out having  to  get  the  table  as  it  is  issued  in  the  Canadian  Engineer 
each  month.  Some  of  us  get  the  Canadian  Engineer,  but  we 
wouldn't  have  it  with  us  out  on  the  work,  so  that  we  could  take 
advantage  of  this  every  month. 

Prof.  Stewart — I  may  say  in  that  connection  that  the  table 
as  it  appears  here  could  be  used  indefinitely  if  it  were  not  for  the 
change  in  the  right  ascension  and  declination  of  the  pole  star.  If 
the  pole  star's  right  ascension  and  declination  remained  unchanged, 
then  of  course  this  table  could  be  used  indefinitely  until  it  was 
found  all  these  azimuths  would  occur  during  daylight.  The  azi- 
muth computed  for  twelve  o'clock  in  any  latitude  would,  after  two 
months,  occur  at  about  eight  o  'clock  in  the  evening,  and  two  months 
later,  about  four  o'clock,  so  that  of  course  they  would  all  occur 
during  daylight  after  that  time. 

Mr.  Fawcett — The  table  would  be  all  right  for  us  this  time 
of  the  year,  February;  eight  o'clock  now  would  be  six  o'clock  two 
months  hence. 

Prof.  Stewart — Yes.  And  then  of  course  the  table  would  even- 
tually be  rendered  useless  by  the  change  in  the  position  of  the 
pole  star.  So  it  is  impossible  to  produce  any  table  that  will  be 
useful  indefinitely;  and  after  all,  unless  one  brings  out  a  table 
periodically,  brought  up  to  date,  the  only  other  way  would  be  to 
depend  upon  the  formula?  and  tables  and  ephemerides. 

Dean  Galbraith — A  set  of  twelve  months  would  do  after  it 
is  printed. 

Prof.  Stewart — This  table  would  probably  answer  approxi- 
mately for  a  year  hence,  but  its  usefulness  would  be  destroyed  by 
the  change  in  the  right  ascension  and  declination  of  the  poie  star. 

Dean  Galbraith — How  much  would  that  affect  it? 

Prof.  Stewart — I  wouldn't  like  to  say  from  memory,  but 
the  pole  star  changes  its  position  very  rapidly  on  account  of  its 
nearness  to  the  pole. 

Mr.  Bowman — I  take  pleasure  in  seconding  the  motion  made 
by  Mr.  Fawcett.  It  has  been  running  in  my  mind  about  the  table 
supplied  by  the  Department  of  the  Interior  in  the  Northwest.  The 
Surveyor-General  supplies  a  table  good  for  three  months.    I  think 
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when  they  first  came  out  they  were  good  for  six  months.  They 
didn't  require  to  be  quite  so  accurate  then.    I  found  that  a  very 
handy  way  of  making  observations,  and  there  was  one  beauty  about 
it,  that  it  was  the  only  way  that  would  be  received.    It  seems  to 
me  the  surveyors  have  too  many  ways  that  they  know  little  about 
for  taking  azimuth  observations.    It  is  all  right  enough  for  one 
having  the  mathematical  and  astronomical   knowledge   of  Prof. 
Stewart  to  investigate  all  these  different  ways,  but  it  seems  to  me 
that  it  would  be  better  to  adhere  to  one  way,  say  the  same  as  that 
in  the  Dominion  Manual,  and  have  it  required  by  the  instructions 
that  the  notes  shall  be  returned  with  that  particular  method  of 
taking  azimuth.    We  used  to  think  when  we  were  at  school  the  sun 
was  a  pretty  good  thing  to  take.    Students  take  the  sun,  and  after 
experimenting  around  a  while  they  give  the  sun  up  as  a  pretty 
unreliable  fellow,  because  too  many  little  things  come  in  and  the 
observations  are  not  apt  to  be  very  accurate.    So  that  the  method 
that  has  been  adopted  for  surveyors  in  the  Dominion  is  a  capital 
one,  by  supplying  them  with  this  table.    You  require  to  have  a 
sidereal  watch,  but  after  all  a  common  watch  will  do.    I  used  to 
have  a  $10  watch,  and  it  answered  very  well.    It  has  had  to  be 
regulated  to  go  three  minutes  56  seconds  faster  every  day  than 
the  ordinary  time ;  and  this  table  of  stars  is  obviated  by  giving  the 
altitude  of  the  stars  that  would  cross  the  meridian.    You  know 
pretty  well  what  your  meridian  is.    If  you  don't,  you  can  get  it 
pretty  closely  from  the  north  star  at  night  in  a  rough  way,  and 
you  are  given  the  time  at  which  a  star  at  a  certain  altitude  will 
cross  the  meridian.    You  do  not  know  just  what  the  period  of  the 
star  is  at  all,  but  you  simply  get  ready  for  it  on  the  meridian  and 
at  the  altitude  for  that  latitude,  and  there  the  star  is,  if  you  are  on 
time  for  it.    You  get  there  a  few  minutes  before  and  the  star 
flashes  by,  and  you  correct  your  time,  which  you  probably  have 
within  a  minute  or  two.    You  can  correct  your  sidereal  time  every 
night  if  you  like  at  your  camp.    I  find  it  very  easy  in  that  way 
to  keep  the  sidereal  time,  as  long  as  you  are  not  in  smoke,  and  even 
then  by  waiting  till  the  stars  come  out  at  night  you  could  find  it. 

It  always  seemed  to  me  the  Ontario  Survey  Department  could 
do  the  surveyors  a  good  turn  by  supplying  a  similar  table.  In 
fact,  our  Association  had  a  table  printed  a  couple  of  years  ago 
that  was  something  like  the  Northwest  table.  But  of  course  a  table 
to  be  simple  has  got  to  be  issued  every  few  months.  There  should 
not  be  any  great  difficulty  in  adopting  Captain  Deville's  table  for 
these  new  townships  to  be  surveyed  north  of  the  49th  parallel. 
In  fact,  a  friend  of  mine  was  going  out  as  an  assistant  on  a  sur- 
vey, and  he  happened  to  be  near  the  49th  parallel,  and  I  had  no 
difficulty  in  fi^urincr  out  for  him  what  the  azimuth  would  be  at 
certain  times,  and  showed  him  how  to  keep  the  sidereal  time. 
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Unfortunately  he  got  into  the  water  and  got  his  watch  spoiled  and 
he  hadn't  any  watch  for  the  sidereal  time,  so  he  had  to  fall  back 
on  the  old  method  of  elongation.  I  think  it  would  be  greatly 
in  the  interests  of  surveyors  if  they  had  the  simple  method  that 
is  employed  in  the  Northwest. 

The  President  put  the  motion,  which,  on  a  vote  having  been 
taken,  was  declared  carried. 

The  President — Mr.  Stewart,  I  have  much  pleasure  in  tender- 
ing to  you  the  thanks  of  the  meeting  for  the  explanations  you 
have  given  us. 

Prof.  Stewart — I  thank  you. 

5.30  p.m.,  adjourned  to  meet  Thursday,  February  25th,  at  10 
o'clock  a.m. 


MORNING  SESSION,  THURSDAY,  FEBRUARY  25TH,  1909. 

At  10  o'clock  a.m.  the  President  took  the  chair  and  called  the 
meeting  to  order. 

Mr.  T.  B.  Speight's  paper  on  "The  Equipment  and  Manage- 
ment of  a  Party  on  Township  Outlines"  was  presented  and  read. 
On  the  motion  of  Mr.  Dickson,  seconded  by  Mr..  Bolton,  Mr. 
Speight's  paper  was  accepted  and  ordered  to  be  printed  in  the 
Proceedings. 

(The  motion  was  put  to  the  meeting  and  carried). 

Mr.  J.  F.  Whitson's  paper  on  "The  Future  of  Surveyors  in 
Northern  Ontario"  was  then  called  for. 

Mr.  J.  F.  Whitson — I  regret  very  much  not  having  my  paper 
written  out  •  I  was  called  away  from  the  office  for  a  few  days,  and 
what  I  have  to  say  now  must  only  be  considered  an  outline. 

My  idea  was  to  speak  on  this  question  more  for  the  encour- 
agement of  the  men  who  are  now  entering  the  profession.  We 
have  a  large  area  in  Northern  Ontario  unexplored  and  unsurveved. 
There  are  in  all  about  1-40,000.000  acres;  of  this  only  about  42,- 
000.000  acres  are  surveyed;  with  the  addition  of  the  northwestern 
part  of  Keewatin,  we  will  have  an  additional  area  of  146.000.000 
acres  to  explore,  and,  if  found  valuable,  to  survey.  I  think  that 
the  future  of  surveyors  in  Northern  Ontario  is  largely  in  the  hands 
of  those  who  are  now  entering  the  profession.  The  day  is  past 
when  a  man  can  call  himself  a  surveyor  when  he  is  only  able  to  run 
a  transit  or  handle  a  level.  I  have  been  very  much  struck  with 
the  work  going  on  in  Northern  Ontario  in  connection  with  water 
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powers  especially,  and  it  is  surprising  how  few  of  our  surveyors 
are  reaping  the  benefit  from  this  class  of  work  that  they  should. 

In  the  development  of  the  water  powers  which  is  taking  place 
in  that  country,  and  which  will  progress  more  and  more,  there 
seems  to  be  an  impression  that  the  man  who  has  got  C.  E.  attached 
to  his  name  from  New  York,  Rochester,  or  even  Buffalo,  is  the  man 
who  is  being  employed  in  Northern  Ontario  to  develop  those  water 
powers.  I  think  that  the  surveyors  should  be  able  to  take  hold  of 
this  class  of  work.  It  does  not  require  a  great  deal  of  extra  study 
to  be  able  to  calculate  accurately  the  amount  of  power  that  can  be 
developed  from  a  waterfall,  the  amount  of  land  required  for  the 
necessary  works,  and  the  area  which  will  be  flooded. 

Another  point  which  it  struck  me  might  be  looked  into  in  con- 
nection with  our  examination  is  the  study  of  geology;  our  papers 
at  present  are  theoretical;  verj^  few  of  the  younger  men,  except 
those  from  the  School  of  Science,  have  any  knowledge  of  miner- 
alogy, and  even  they  are  sometimes  unable  to  distinguish  one  speci- 
men from  another.  I  think  it  would  be  a  very  good  thing  if  the 
examination  in  geology  were  made  more  thorough. 

Again,  in  connection  with  the  study  of  forestry,  it  would  be 
of  great  advantage  if  surveyors  were  able  to  estimate  more  closely 
the  quantity  of  timber  that  might  be  grown  on  an  acre  of  land 
in  the  country  passed  over  by  them,  the  value  and  character  of 
the  timber.  As  there  are  questions  coming  up  in  connection  with 
the  revision  of  our  Act.  I  do  not  think  it  is  necessary  for  me  to 
say  anything  more.  Our  Survey  Act  requires  a  good  deal  of 
amendment,  as  the  surveyors  in  Northern  Ontario  are  laying  out 
mining  claims.  There  is  nothing  sufficiently  definite  as  to  the 
manner  in  which  they  should  lay  them  out,  and  it  generally  throws 
discredit  on  a  surveyor  if  his  survey  is  rejected.  Now,  I  think  in 
the  interests  of  surveyors,  mining  men  and  the  public  generally,  it 
would  be  well  if  we  could  amend  the  Act  so  as  to  make  the  meaning 
more  definite.  These  are  all  the  remarks  that  I  propose  to  make ; 
if  opportunity  occurs  to  put  my  idea.s  into  better  shape,  I  shall 
be  glad  to  do  so. 

The  President — This  address  is  now  open  for  discussion ;  we 
rely  upon  Mr.  Whitson  to  put  the  paper  into  shape,  and  it  will  be 
one  that  we  can  readily  endorse. 

Having  the  rudimentary  estimation  of  water  powers  included 
in  the  examination  of  surveyors  of  Ontario  seems  to  me  to  be  a 
very  reasonable  thing.  The  surveyor  goes  out  as  the  first  official 
who  has  been  through  the  country,  but  the  water  powers,  a  very 
valuable  asset,  is  untouched  by  him;  it  seems  only  reasonable  to 
require  a  candidate  to  have  sufficient  knowledge  to  make  estimates 
of  water  powers  for  the  purposes  of  the  Department.    If  the  Asso- 
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ciation  sees  fit  to  recommend  an  alteration  in  the  statute  to  include 
this,  I  have  no  doubt  the  Legislature  will  give  it  consideration. 

Mr.  Whitson — I  think  that  there  would  be  no  difficulty  in  get- 
ting the  sanction  of  the  Legislature  to  any  such  change  now.  Un- 
der our  present  regulations  all  surveys  of  water  powers  are  to  be 
made  by  a  duly  certified  land  surveyor.  A  surveyor  should 
have  some  idea  as  to  what  lands  would  be  required  for  the  con- 
struction of  dams  and  power  houses,  and  also  be  able  to  estimate  the 
flood  area.  In  the  preliminary  survey  he  is  required  to  report  to 
the  Government  on  this  scheme  of  development,  the  quantity  of 
land  that  would  be  flooded  and  the  damage  that  would  take  place. 
Generally  speaking,  the  man  who  has  made  the  first  survey  would 
be  called  upon  by  the  lessees  to  develop  the  power,  if  they  considered 
his  original  scheme  a  good  one.  It  is  to  be  deplored  that  nearly 
all  of  this  work  goes  out  of  the  hands  of  the  surveyors  of  Ontario, 
and  goes  into*  the  hands  of  men  who  are  less  qualified.  I  have  been 
out  on  the  Montreal  River  and  I  have  found  young  boys  from 
Buffalo  in  charge  of  development  work;  I  do  not  believe  they  ever 
put  in  a  dam  in  their  lives,  but  because  they  were  posing  as  experts 
from  New  York,  Canadians  seemed  to  think  that  they  had  greater 
knowledge  than  ourselves. 

Mr.  Fawcett — As  an  Association,  we  have  been  very  much 
indebted  to  Mr.  Whitson  for  valuable  papers  during  many  years 
past,  and  the  paper  which  he  has  now  given  us  contains  very  valu- 
able points  for  the  surveyor.  I  concur  entirely  with  his 
suggestions  as  to  the  enlargement  of  the  sphere  of  the  surveyor. 
Having  had  several  years'  experience  on  exploratory  work  myself. 
I  know  my  reports  would  have  been  more  useful  had  I  been 
better  fitted  to  report  all  the  different  features  of  the  country, 
including  water  powers  and  timber.  Of  course,  as  a  ma.n  brought 
up  in  the  woods,  I  could  generally  report  fairly  well  on  the  tim- 
ber, but  I  think  if  a  surveyor  were  thoroughly  equipped  when 
he  started  out.  he  could  give  a  much  more  valuable  report  on  the 
work.  Someone  said  that  he  was  born  forty  years  too  soon ;  I  feel 
somewhat  that  way  myself ;  even  at  this  age  I  feel  that  I  would  like 
to  undertake  exploratory  work  again;  the  fire  is  still  in  my  blood, 
although  I  know  I  am  too  old  for  that  kind  of  work. 

I  think  the  thanks  of  the  Association  are  due  to  Mr.  Whitson 
for  what  he  has  done  for  us  and  for  his  present  paper,  which  I 
am  sure  will  be  very  valuable. 

Mr.  Fitzgerald — I  have  much  pleasure  in  seconding  the  reso- 
lution. I  think  the  surveyors  of  this  country  are  a  srood  deal  to 
blame  for  the  young  men  who  come  from  Buffalo  and  New  York ; 
surveyors  hold  themselves  too  cheap  altogether,  and  that  is  onlv 
what  may  be  expected  when  we  have  a  place  like  this  to  meet  in  ; 
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some  Committee  should  be  appointed  to  wait  on  the  Minister  of 
Public  Works,  and  see  if  we  could  not  get  some  decent  quarters 
in  the  new  addition  which  is  being  made  to  the  Parliament  Build- 
ings. If  it  were  possible  to  get  this  Committee  to  meet  the  Min- 
ister, we  could  possibly  do  something. 

The  Chairman — It  is  moved  by  Mr.  Fawcett,  seconded  by  Mr. 
Fitzgerald,  that  Mr.  Whitson's  paper,  when  revised  by  him,  be 
published  in  the  Proceedings.  Carried. 

Mr.  Wilkie  read  the  Auditors'  Report. 

On  motion  by  Mr.  Selby,  seconded  by  Mr.  Sewell,  this  Report 
was  received  and  adopted.  Carried. 

The  Report  of  the  Committee  on  Legislation  was  presented  by 
Mr.  Kirkpatrick. 

Mr.  Kirkpatrick — I  will  read  the  Report  as  we  have  it ;  it  pro- 
poses some  amendments  to  the  Survey  Act,  and  if  it  meets  with 
the  approval  of  the  members  we  can  put  it  into  the  hands  of  the 
Law  Clerk  to  put  it  into  shape.  The  object  of  the  Committee  has 
been  to  simplify  the  method  of  subdividing  lots.  Some  surveyors 
have  followed  one  and  others  have  followed  another  method,  and 
several  points,  particularly  as  to  aliquot  parts  of  lots  that  we  have 
taken  up  have  been  fruitful  sources  of  diversity  of  opinion  among 
the  surveyors  as  to  how  they  wish  it  done,  and  some  arrangement 
should  be  reached  that  will  make  it  perfectly  clear  how  the  lines 
should  be  run ;  of  course,  it  will  not  be  retroactive ;  where  the  people 
are  settled  and  the  title  is  arranged  we  do  not  propose  to  disturb 
it,  but  it  has  been  thought  that  if  we  can  simplify  the  Survey  Act 
and  make  the  practice  universal,  that  it  would  be  more  conducive 
to  the  public  interests,  as  well  as  to  those  of  the  surveyors  them- 
selves, than  the  present  way  of  surveying  the  whole  lot  and  then 
giving  the  exact  half  of  it.  If  the  proposed  method  is  adopted  it 
will  simplify  matters. 

I  do  not  know  that  it  would  be  an  advantage  to  rescind  that 
section  in  the  Survey  Act,  Section  19.  (Reads  Section  19).  That 
is  the  practice  that  has  been  almost  universal  except  in  double 
front  townships  where  the  Act  expressly  provides  that  the  half 
lots  shall  be  bounded  by  a  line  in  the  middle  of  the  concession; 
that  was  determined  by  the  Act  where  the  lots  have  been  described 
in  half  lots;  the  old-fashioned  way  was  to  describe  the  north  half 
and  the  south  half,  practically  giving  the  same  area;  because  of 
course  the  Government  did  not  know  that  there  was  more  or  less 
than  200  acres  in  the  lot;  there  might  have  been  220  or  more. 
You  will  scarcely  ever  find  a  lot  on  which  there  is  exactly  30  chains; 
on  each  front.    I  think  this  clause  would  have  to  remain. 
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(Referring  to  sketch  of  1800  acre  block).  These  lot  lines  are 
all  intended  to  be  due  north,  but  if  the  east  boundary  is  not  exactly 
due  north,  therefore  the  line  they  would  have  to  run  would  actually 
cross  the  governing  line;  the  west  line  in  this  case  would  be  the 
governing  line,  and  these  lines  here  (showing)  would  have  to  be 
drawn  on  the  plan  due  north  and  south ;  that  would  not  do  at  all. 
That  is  a  thing  that  sometimes  we  have  trouble  about  when  the 
boundary  line  is  crooked,  not  so  much  in  the  nine-mile-square  town- 
ships. We  often  have  the  six-mile  townships  where  the  east  bound- 
ary is  not  a  north  and  south  line  at  all,  and  when  a  surveyor  goes 
in  and  tries  to  draw  a  plan  of  that  he  is  giving  the  next  man  much 
more  or  much  less  than  he  should  get.  Now,  by  the  proposed 
method  you  divide  up  the  frontage  and  run  the  line  due  north  in 
order  to  divide  it  into  east  and  west  halves,  and  if  you  want  to 
-divide  it  into  north  and  south  halves,  chain  the  two  sides  and  draw 
a  line  from  middle  point  on  side  limit  to  the  middle  point  in  the 
opposite  side. 

The  Chairman — The  question  has  arisen  whether  that  would  be 
considered  a  case  of  lot  lines  "not  being  intended  to  be  run  on  the 
same  course  as  the  boundary  from  which  the  lots  are  numbered." 
Take  the  case  of  a  township  that  has  been  subdivided  and  the  block 
outlines  surveyed.  The  plan  shows  that  none  of  the  outside  limits 
are  true  meridians ;  how  would  you  run  the  intermediate  lot  lines 
in  that  case? 

Mr.  Kirkpatrick — Supposing  the  line  was  five  or  six  minutes 
out  of  due  north,  you  would  not  run  due  north,  but  on  the  course 
of  the  governing  line. 

The  Chairman — The  lines  "between  lots  not  run  were  supposed 
to  be  due  north,  and  it  might  very  easily  happen. 

Mr.  Kirkpatrick — If  you  get  hold  of  a  surveyor's  plan  you 
could  not  tell  whether  he  drew  this  line  intending  it  to  be  parallel 
to  that  line  or  not. 

The  Chairman — Is  there  any  way  in  which  we  can  make  it 
clear  when  we  should  change  the  governing  line  from  the  east  to 
the  west  side  of  the  block? 

Mr.  Whitson — Suppose  the  bearing  is  given  and  is  north  1 
degree  west,  all  the  lot  lines  in  that  section  will  be  run  on  that 
course.  Otherwise,  if  there  was  a  difference  between  this  bearing 
and  that  bearing,  one  north  three  minutes  east,  and  the  other  north 
three  minutes  west,  you  would  make  two  irregular  lots  in  that  block, 
unless  it  is  shown  clearly  by  the  plan  that  that  line  is  not  intended 
to  be  the  governing  line,  or  the  bearing  that  is  given  is  to  govern, 
whether  it  is  exactly  on  the  course  as  given  on  the  instructions  or 
not. 
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The  Chairman — We  have  to  deal  with  the  plan  and  the  field 
notes  as  we  find  them  on  record. 

Mr.  Whitson — This  will  be  confined  altogether  to  the  new  sys- 
tem ;  bearings  are  to  be  given  for  every  line,  and  not  as  under  the 
old  system,  where  bearings  were  attached  to  the  outside  lines  and 
it  was  assumed  that  the  others  were  the  same. 

The  Chairman — Is  that  the  case  in  the  six-mile  townships? 

Mr.  Whitson — No,  the  bearing  is  found  on  the  middle  line  of 
the  township. 

Mr.  Kirkpatrick — Surveyors  like  to  economize  work  on  the 
plans,  and  they  just  put  the  bearings  on  the  middle  lines,  not  on 
the  others. 

Mr.  Whitson — That  section  might  be  made  stronger  and 
clearer;  it  might  be  said  that  the  governing  line  shall  be  on  the 
same  course  as  given  on  the  plans  and  field  notes,  unless  distinctly 
otherwise  stated. 

The  Chairman — That  would  remove  the  doubt,  and  I  think  we 
ought  to  work  for  that;  it  is  a  slight  change,  but  it  would  clear 
up  a  great  deal  of  difficulty. 

Mr.  H.  J.  Beatty — Is  it  the  intention  to  make  the  line  divide 
the  lot,  by  a  line  astronomically  parallel  to  the  boundary? 

Mr.  Kirkpatrick — Yes. 

Mr.  H.  J.  Beatty — And  what  about  the  line  dividing  it  into 
north  and  south  halves? 

Mr.  Whitson — Run  it  to  connect  the  middle  points  on  the 
boundaries. 

Mr.  H.  J.  Beatty — Why  not  the  other  one  the  same? 

Mr.  Whitson — It  sometimes  happens  that  a  lot  may  be  wider 
in  the  rear  than  in  the  front ;  and  this  line  might  not  be  straight ; 
there  might  be  a  bend  in  it,  and  you  would  have  to  chain  through 
that  piece  up  to  wherever  you  find  the  line. 

Mr.  Beatty — You  get  nearer  to  the  east  and  west  halves  of  the 

lot. 

Mr.  Kirkpatrick — I  think  we  had  better  deal  with  this  report 
clause  by  clause,  and  I  will  read  Clause  1.  (Reads  Clause  1). 
Now,  what  do  you  think  of  that? 

The  Chairman— Is  that  satisfactory  to  the  meeting?  Carried. 

Mr.  Kirkpatrick — (Reads  Clause  2). 

Several  members — That's  all  right. 

The  Chairman — Carried. 

Mr.  Kirkpatrick — (Reads  Clause  3). 

Mr.  Whitson — That  is  applying  to  the  six-mile  section,  and 
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might  be  made  so  it  would  apply  to  this  section.  That  was  one  of 
the  questions  we  considered  and  one  which  we  found  we  had  most 
difficulty  in  arriving  at  a  unanimous  opinion  on;  our  Committee 
was  pretty  well  divided  on  that  point;  the  most  experienced  men 
on  the  Committee  want  it.  Suppose  this  is  a  block  a  mile  square, 
and  this  post  (showing)  has  become  obliterated,  also  the  line  for 
some  distance  is  lost,  some  of  the  Committee  held  that  we  should 
chain  from  the  north  and  from  the  south  and  divide  the  distance 
according  to  the  field  notes;  others  held  that  we  should  connect 
the  posts  of  each  side,  and  that  at  the  intersection  would  be  the 
angle  of  the  section. 

The  Chairman — We  had  that  very  thoroughly  discussed  and 
rather  extreme  cases  were  given  us ;  several  of  us  thought  that  the 
depths  of  the  concessions  should  be  divided  proportionately.  Of 
course,  there  is  no  doubt  but  that  you  could  get  an  extreme  case  in 
the  other  direction;  it  is  now  necessary  for  us  to  fix  it  definitely 
in  some  way. 

>  Mr.  Smith — Suppose  one  side  of  the  concession  was  found  to 
be  two  or  three  chains  longer  than  the  other ;  you  would  have  a 
little  bend  in  one  side  that  was  never  intended. 

Mr.  Whitson — Not  if  you  have  a  "shouting  man"  on  the  cor- 
ner* and  he  has  "shouted"  the  line  in  for  ten  chains,  say  to  here 
(showing),  and  you  find  two  blazes,  one  on  each  side  of  the  inter- 
secting line ;  then  you  can  find  the  true  line. 

Mr.  H.  J.  Beatty — There  would  be  no  limit  as  to  where  you 
should  go  for  blazes  on  that  side  road. 

Mr.  Whitson — No  limit. 

Mr.  H.  J.  Beatty — Take  the  case  where  both  lines  were 
"spliced"  in,  and  you  find  one  line  on  the  ground  fairly  straight; 
the  other  line  is  obliterated  and  you  cannot  find  it ;  then  you  chain 
across  the  original  line  and  take  the  intersection,  and  let  it  go  at 
that.    I  do  not  know  about  that ;  there  is  a  mistake  either  way. 

Mr.  Whitson — I  think  it  is  about  even;  but  in  one  way  you 
get  a  straight  concession  line,  and  that  means  a  good  deal  to  the 
public,  especially  in  level  country. 

The  Chairman — There  are  extreme  cases  that  would  occur; 
nearly  the  whole  length  of  the  concession  line  might  have  been  fire- 
swept,  and  all  the  original  marks  gone;  whereas  there  might  be 
blazes  on  the  side  line,  and  again,  an  opposite  set  of  conditions 
might  exist.  It  is  not  expressed  in  the  statute,  but  we  have  assumed 
that  the  intersection  of  the  lines  is  the  method  of  finding  the  lost 
corner.  «- 

Mr.  Smith — That  is  the  practice. 
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The  Chairman — Yes ;  but  we  want  it  fixed  by  statute. 

Mr.  Whitson — It  is  the  practice  in  some  cases,  but  not  in  others. 

The  Chairman — We  want  to  fix  it  definitely  in  some  way. 

Mr.  Smith — I  had  some  townships  along  the  C.  P.  R.,  and  if 
I  had  followed  that  I  would  never  have  got  them  done. 

The  Chairman — If  you  had  been  pressed  in  court  you  would 
have  found  difficulty  in  getting  any  authority  for  your  survey. 

Mr.  Smith — I  find  intersection  the  best  way. 

The  Chairman — That  is  the  way  I  was  taught  when  a  pupil, 
but  it  has  been  always  a  poser  to  me  when  my  pupils  asked  me  why 
we  intersect  instead  of  dividing,  as  the  statute  seems  to  say;  that 
intention  was  never  expressed  by  the  statute  as  far  as  I  can  see. 

Mr.  Smith: — My  idea  was  that  the  legal  way  of  finding  the 
lines  on  the  ground  is  to  connect  the  nearest  undisputed  points. 

The  Chairman — You  can  apply  the  other  principle,  that  is, 
that  you  must  divide  between  known  points. 

Mr.  H.  J.  Beatty — Did  the  Committee  consider  the  proposal 
to  divide  both  the  concessions  and  side  roads  according  to  chain- 
age? 

Mr.  Whitson — There  are  a  great  many  points  given  there,  and 
we  did  not,  in  the  Committee,  have  the  mature  judgment  of  Mr. 
Kirkpatrick  upon  them ;  he  proba.bly  knows  what  the  intention  of 
the  Act  really  was ;  whether  the  idea  of  this  block  system  was  that 
these  concession  lines  were  true  or  not. 

Mr.  Kirkpatrick — That  was  the  whole  idea  of  that  system;  it 
was  to  make  each  section  like  a  little  township  of  its  own ;  there 
was  to  be  a  governing  line  and  all  the  other  lines  were  to  be  run 
by  it.  But  if  you  lose  an  intersecting  point,  how'  are  you  going 
to  get  it;  one  surveyor  will  do  it  one  way,  another  will  adopt 
another  way;  if  we  put  it  in  statutory  form  we  will  have  statu- 
tory justification  for  what  we  do ;  the  man  who  does  it  according 
to  the  statute  will  have  the  best  of  it  when  he  goes  into  court. 
Suppose  the  whole  of  both  side  lines  are  lost ;  you  will  have  to  go 
to  the  base  here  and  there  (sho wins'),  and  yet  this  is  not  a  straight 
line ;  this  is  the  nearest  undisputed  point.  If  you  find  blazes  any- 
where near  it,  it  saves  you  going,  all  the  way  from  the  concession 
and  running  the  line  down.  If  you  do  not  find  these  you  have  to 
go  to  the  extreme  ends  of  the  concession  and  run  the  line. 

Mr.  Smith — I  find  one  section  360  feet  too  wide  and  another 
section  360  feet  too  narrow.  In  the  Township  of  .Burton  I  traced 
the  lines  across  and  got  the  intersection,  and  I  had  a  base  of  320 
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feet  and  a  perpendicular  of  300  feet,  and,  the  hypotenuse  gave 
me  my  solution. 

The  Chairman — Is  that  clause  passed?  (A  vote  was  taken 
and  the  Chairman  declared  the  clause  carried). 

The  Chairman — That  is  the  principle  of  intersection,  not  the 
principle  of  division. 

Mr.  Smith — Yes,  that  is  right. 

Mr.  Kirkpatrick — (Reads  Clause  4). 

A  Member — In  laying  out  aliquot  parts  of  a  lot,  you  run  an 
astronomical  line  as  given  in  the  field  notes? 

Mr.  Whitson — Yes,  that  is  the  way. 

A  Member — Then  you-  will  have  two  gore  lots  in  a  block ;  Lot 
One  as  well  as  Lot  Six. 

Mr.  Whitson — That  is  referring  to  the  640  acre  blocks. 

The  Chairman — They  might  both  be  gore  lots;  the  boundaries 
might  not  be  actual  meridians. 

Mr.  Smith — The  same  as  is  now  used  in  the  Muskoka  country? 

Mr.  Whitson — Exactly  the  same. 

Mr.  Smith— Well,  I  think  that's  all  right. 

Mr.  Whitson — That  expresses  also  the  division  of  the  front 
of  the  lot,  not  as  it  is  on  the  ground,  but  as  it  is  in  the  field  notes. 

Mr.  H.  J.  Beatty— Is  that  wise? 

Mr.  Whitson — No,  that  is  better  by  chainage. 

Mr.  Kirkpatrick — (Reads  Clause  5). 

Mr.  Whitson — The  north  and  south  lines  shall  be  parallel  to 
the  governing  line,  and  on  the  same  astronomical  course,  and  in 
dividing  the  north  and  south  halves  take  the  two  midway  points. 

The  Chairman — Would  it  be  necessary  to  alter  the  section  re- 
lating to  aliquot  parts? 

Mr.  Kirkpatrick — That  might  be  left. 

The  Chairman — It  will  be  rather  confusing  to  those  reading 
the  Act. 

A  Member — Does  that  rule  cover  any  aliquot  part? 
Mr.  Kirkpatrick — Any  aliquot  part. 

The  Chairman — This  method  is  meant  to  apply  to  subdivisions 
in  all  systems  of  survey. 

Mr.  Whitson — We  could  make  it  apply  to  all  aliquot  parts ;  the 
idea  is  all  right. 
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Mr.  Kirkpatrick — Make  it  "any"  aliquot  part  instead  of  "an" 
aliquot  part. 

Mr.  Kirkpatrick — (Reads  Clause  6). 

The  Chairman — Does  that  cover  single  front  concessions? 
Mr.  Whitson — This  is  640  acre  blocks. 

The  Chairman — Couldn't  we  make  a  general  section  covering 
single  front  concessions  ?  There  is  now  no  authority  for  the  course 
of  the  line  between  halves. 

Mr.  Whitson — This  last  clause  I  think  is  one  of  the  most  im- 
portant; it  is  the  location  of  the  line  between  the  east  and  west 
halves  of  the  lot  by  midway  points;  under  this  system  there  are 
so  many  that  will  be  run  on  different  bearings;  in  the  1800  acre 
blocks  surveys  have  been  made  more  correctly  and  there  will  not 
be  that  difficulty. 

A  Member — Both  front  and  rear? 

Mr.  Whitson — No,  only  in  front  and  then  parallel  to  the  gov- 
erning line. 

Mr.  Sewell — I  think  that  is  right. 

The  Chairman — Has  anyone  any  objection  to  this  clause? 
Carried. 

Mr.  Kirkpatrick — In  single  front  concessions  it  is  proposed  to 
make  it  clear  that  in  laying  off  an  aliquot  part  of  a  lot,  the  line 
shall  be  parallel  to  the  governing  line,  or  to  the  front  of  the  con- 
cession, as  the  case  may  be. 

Mr.  Whitson  (shows  plan  of  single  front  concession) — The 
difficulty  arises  as  to  how  the  line  between  the  north  and  south 
halves  should  be  run ;  it  is  now  proposed  that  the  line  between  the 
north  and  south  halves  shall  be  a  line  parallel  to  the  front  of  the 
concession. 

Mr.  Smith — Measuring  across  on  each  side  line? 

Mr.  Whitson — No ;  at  such  a  distance  from,  the  front  of  the 
concession  as  will  divide  the  area  equally.  There  would  be  little 
jogs  in  the  middle  cross  lines,  but  they  would  be  parallel  to  the 
front  of  the  lot  or  to  the  concession. 

Mr.  Smith — That  is  the  most  important  boundary,  the  front 
of  the  lot. 

The  Chairman — That  was  the  opinion  of  the  Committee. 

Mr.  Kirkpatrick  (reads  Section  19  about  aliquot  parts) — I  am 
going  to  add  in  here,  "except  as  hereinafter  provided." 
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The  Chairman — That  is  to  modify  the  old  section  as  to  aliquot 
parts.    An  aliquot  part  still  means  an  aliquot  part. 

Mr.  Whitson — In  the  Act  as  amended  in  1897,  referring  to  the 
running  of  lines  in  1,000  acre  blocks,  it  was  provided  that  in  the 
event  of  a  line  having  been  run  previous  to  July,  1897,  you  should 
resort  to  the  old  method  of  getting  up  the  boundary  of  the  section 
and  running  the  line  parallel  to  that;  I  think  that  should  be  in 
the  concession  instead  of  in  the  block. 

The  Chairman — I  think  that  was  the  intention  of  the  Associa- 
tion at  the  time  the  change  was  made,  but  it  went  in  as  "  section " 
instead  of  "concession." 

Mr.  Smith — How  were  you  going  to  know  when  the  line  was 
run? 

Mr.  Whitson — The  difference  now  is,  that  now  you  have  only 
to  look  for  the  line  in  one  concession  instead  of  in  two  concessions. 
If  the  line  is  given  as  north  in  the  field  notes  and  it  is  actually 
north  10°  west  on  the  ground,  one  line  will  cross  the  other ;  and  the 
owner  of  the  next  lot  is  going  to  suffer.  I  do  not  think  any  change 
should  be  made  in  that. 

Mr.  Smith — How  are  you  going  to  know  if  the  line  that  you 
find  on  the  ground  is  a  regular  surveyor's  line,  and  parallel  to  the 
governing  line? 

The  Chairman — I  think  that  is  a  difficulty  which  will  arise 
only  occasionally. 

Mr.  Smith — You  know  what  old  timber  lots  are ;  I  have  crossed 
them  time  and  again,  and  I  certainly  would  use  my  judgment. 

Mr.  Whitson — I  think  it  would  be  a  great  hardship  if  that 
clause  were  amended. 

Mr.  Kirkpatrick — I  think  there  would  be  a  good  many  cases 
in  which  that  line  had  been  run  and  the  settlers  had  settled  accord- 
ing to  it,  that  there  would  be  a  hardship.  It  was  the  intention  to 
prevent  any  man  suffering  loss. 

Mr.  Whitson — It  is  agreed  then  that  that  clause  be  changed. 

The  Chairman — That  is,  to  make  the  word  "block"  read 
* '  concession. ' '  Carried. 

There  are  two  other  points  that  the  Legislative  Committee 
would  be  expected  to  deal  with.  One  is  a  communication  from  a 
gentleman  interested  in  the  working  of  the  Drainage  Act.  as  to  the 
propriety  of  the  Official  Referee  being  the  supreme  authority  on 
the  engineer's  fees.  I  had  a  communication  which  I  did  not  read 
very  thoroughly;  it  was  by  way  of  complaint  against  the  action 
of  judges  in  cutting  down  engineers'  fees. 
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Mr.  Smith — My  experience  of  the  Ditches  and  Watercourses 
Act  is  that  it  is  productive  of  much  legal  hair  splitting. 

The  Chairman — (Reads  letter  referred  to). 

Mr.  Kirkpatrick — All  that  would  be  required  would  be  to 
change  the  words  "County  Judge"  to  "Official  Referee."  I 
think  that  would  probably  strike  the  Attorney-General  as  reason- 
able. 

The  Chairman — There  might  be  some  objections  by  the  Coun- 
cils. 

Mr.  Smith — I  knew  one  case  about  five  years  ago ;  the  reports 
were  in  for  some  time,  but  there  were  reasons  for  postponing,  and 
new  Councils  came  in  who  knew  nothing  about  the  matter,  and 
the  thing  dragged  on  for  a  long  time.  I  think  the  County  Judge 
is  a  very  poor  authority  to  lea,ve  a  question  of  that  kind  to;  it 
ought  to  be  referred  to  the  Official  Referee. 

The  Chairman — Perhaps  someone  can  tell  us  if  there  is  any 
reason  why  we  should  not  ask  to  have  this  change  made. 

Mr.  Fitton — It  seems  to  me  that  is  right. 

Mr.  Dickson — I  agree  with  that. 

Mr.  Smith — There  are  a  great  many  men  who  are  on  those 
Councils  who  are  there  on  a  cheap  scale,  and  all  their  pressure 
is  brought  to  bear  on  the  County  Judge,  and  it  seems  to  me  that 
the  Referee  is  the  only  person  who  should  be  empowered  to  deal 
with  these  cases. 

Moved  by  Mr.  Dickson,  seconded  by  Mr.  Smith,  that  this  meet- 
ing is  in  favor  of  changing  the  tribunal  before  whom  questions 
of  engineers'  fees  under  the  Drainage  Act  are  to  be  settled,  from 
the  County  Judge  to  the  Official  Referee. 

(The  Chairman  put  this  motion  to  the  meeting  and  declared 
it  carried). 

Mr.  Smith — Would  it  be  in  order  to  say  anything  in  the 
Ditches  and  Water  Courses  Act  about  the  Referee  ?  My  experience 
is  that  the  County  Judge  at  once  constitutes  himself  an  engineer; 
he  does  not  like  to  have  his  word  set  aside,  and  the  question  is 
being  tried  by  a  judge  who  knows  nothing  of  drainage  matters. 

Mr.  Dickson — The  County  Judge  knows  how  to  fix  the  fees  of 
his  brother  lawyers,  though. 

Mr.  Smith — The  Ditches  and  Water  Courses  Act  is  just  simply 
public  robbery  on  their  point. 

Mr.  Dickson — I  think  the  less  the  County  Judges  have  to  do 
with  some  of  these  things  the  better. 
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Mr.  Smith — Would  it  be  possible  for  the  County  Judge  to 
appoint  some  engineer  to  look  into  the  matter. 

Mr.  Dickson — I  would  prefer  that  even  to  the  referee. 

Mr.  Whitson — Leave  it  to  an  engineer  to  fix  the  costs. 

The  Chairman — I  do  not  think  you  would  get  that. 

Mr.  Smith — In  disputed  cases  have  a  third  engineer  to  report 
on  the  case  to  the  High  Court ;  it  could  be  arranged  that  the  same 
engineer  could  report  on  the  question  of  costs  to  the  same  auth- 
ority. 

The  Chairman — I  am  afraid  the  members  of  the  Trades  and 
Labor  Council  have  not  the  same  confidence  in  us.  There  is  an- 
other point  respecting  the  time  in  which  the  reports  are  to  be 
brought  in.    (Reads  clause  in  letter). 

Mr.  Whitson — Isn't  the  surveyor  always  at  liberty  to  make  an 
agreement  with  the  Council? 

Mr.  Smith — Not  always. 

The  Chairman — That  doesn't  seem  to  come  before  the  referee. 

Mr.  Dickson — I  think  this  question  should  be  decided  by  some 
member  of  the  profession. 

Mr.  Smith— I  know  several  men  in  the  profession,  and  any 
drainage  question  would  get  a  fairer  trial  before  them  than  before 
any  County  Judge. 

The  Chairman — Will  you  make  a  motion,  Mr.  Smith? 

Mr.  Bowman — I  think  «that  the  30-day  limit  should  be  extend- 
ed; we  often  find  it  difficult  to  get  the  awards  in. 

Mr.  Smith — I  am  not  speaking  of  the  30-day  limit  under  the 
Ditches  and  Water  Courses  Act ;  it  is  the  six  months '  clause  under 
the  Drainage  Act. 

Mr.  Bowman — You  can  usually  get  the  Council  to  extend  the 
time. 

Mr.  Smith — Sometimes  you  can,  but  I  know  a  case  where  they 
did  not,  and  took  an  unfair  advantage  of  an  engineer,  and  meant  a 
loss  to  him  of  $60  or  $70.  The  only  person  to  whom  we  ought  to 
go  is  the  referee. 

Moved  by  Mr.  Smith,  seconded  by  Mr.  Dickson,  that  in  the 
case  of  any  dispute  between  the  Municipal  Council  and  any  engin- 
eer as  to  the  fees  to  be  paid  or  as  to  the  time  allowed  for  filing  a 
report  under  the  Drainage  Act,  such  dispute  shall  be  referred^  to 
the  Official  Referee  under  the  Drainage  Act,  instead  of  to  the 
County  Judge,  as  at  present,  and  the  Legislative  Committee  be  and 
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are  hereby  instructed  to  obtain  the  necessary  change  in  legislation. 
Carried. 

The  Chairman — Arising  out  of  Mr.  Whitson's  paper,  shall  we 
suggest  that  candidates  be  examined  as  to  their  knowledge  of  water 
powers  ? 

Mr.  Kirkpatrick — We  are  examining  them  on  this  subject  now. 
The  Chairman — Have  we  the  authority? 

Mr.  Kirkpatrick — I  do  not  know;  they  have  studied  it.  At 
a  recent  examination  a  few  of  them  were  a  little  crude;  in  one 
question  the  majority  of  the  candidates  arrived  at  the  same  amount 
of  horsepower;  one  got  183;  the  majority  got  8,300,  but  one  put 
it  at  4,000. 

Mr.  Whitson — It  would  give  us  some  standing  in  that  par- 
ticular branch  of  surveying. 

Mr.  Smith — You  propose  to  make  it  a  matter  of  final  exam- 
ination; I  think  that  is  a  very  good  idea. 

The  Chairman — It  does  not  seem  a  fair  thing  to  a  candidate 
to  give  him  no  notice  of  a  new  subject  of  examination. 

Mr.  Whitson — If  you  amend  the  Act,  what  about  forestry? 

The  Chairman — Change  the  name  of  the  Botany  subject. 

•Mr.  Whitson — I  think  that  forestry  should  be  added  for  this 
reason;  I  do  not  know  that  the  subject  you  now  have  includes  the 
measurement  of  timber  and  logs.  That  is  of  very  great  import- 
ance in  making  a  report  on  the  value  «of  timber  in  a  township. 

The  Chairman — I  think  we  have  the  statutory  authority  for 
that.  The  Council  can  pass  a  by-law  giving  details  of  this  subject, 
and  it  can  be  ratified  next  year.  I  do  not  think  we  need  disturb 
the  Act  for  that.  We  will  not  likely  require  to  have  changes  made 
in  the  Survey  Act  next  year,  unless  something  of  vital  importance 
comes  up. 

Mr.  Smith — Can  we  not  do  something  to  approach  the  Board 
of  Eailway  Commissioners  and  insist  upon  the  field  plans  being 
signed  by  an  Ontario  Land  Surveyor  to  guarantee  their  accuracy? 

Mr.  Whitson — The  registry  offices  won't  accept  a  plan  unless 
it  is  signed  by  an  O.  L.  S.  Surveyors  have  without  personal  sur- 
vey been  signing  plans  for  a  few  dollars. 

The  Chairman — I  think  we  have  machinery  to  deal  with  such 

cases. 

Mr.  Smith — I  have  heard  engineers  say,  "I  will  get  my  O.  L. 
S..  so  I  can  sign  plans." 
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Mr.  Whitson — It  is  hard  work  to  try  to  get  legislation  that 
will  prevent  an  engineer  from  signing  plans  of  land  surveys. 

Mr.  Smith — I  think  we  should  prevent  this  careless  signing 
of  plans. 

The  Chairman — We  have  power  under  the  by-laws  for  the  dis- 
ciplining of  our  members ;  if  a  member  has  committed  any  actual 
breach  which  requires  him  to  be  brought  before  the  Council,  I  think 
the  Council  will  take  action ;  in  fact,  action  has  been  taken  before 
now;  the  delicate  part  is  that  a  surveyor  does  not  like  to  be  the 
accuser. 

Mr.  Smith — If  there  had  been  an  inspector,  I  would  simply 
give  him  a  pointer  and  let  him  go  ahead. 

The  Chairman — I  remember  a  case  of  an  engineer,  an  0.  L.  S., 
on  the  Transcontinental  Railway,  who  was  asked  to  sign  certain 
plans,  and  he  said  he  would  when  he  had  verified  them,  and  not 
before. 

The  meeting  th'en  proceeded  with  the  election  of  officers. 

The  Chairman — I  have  some  reports  here  which  have  not 
been  presented  yet ;  they  are,  the  report  of  the  Committee  on  Polar 
Research,  the  report  of  the  Committee  on  Entertainment,  and  the 
report  of  the  Committee  on  Publication.  Will  some  member  move 
that  they  be  taken  as  read  and  printed  in  the  Proceedings. 

Mr.  Dickson  moved  this  resolution,  seconded  by  Mr.  Speight, 
which  was  carried. 

The  Chairman — There  is  a  paper  on  Drainage,  by  Mr.  Code, 
which  we  have  not  had  time  to  hear. 

Mr.  Sewell  moved,  seconded  by  Mr.  Dalton,  that  this  paper  be 
received  and  printed  in  the  Proceedings.  Carried. 

The  Chairman — There  is  also  a  paper,  "Topographical  Sur- 
veys," and  another  on  Professional  Status,  both  by  Mr.  Saunders. 

Mr.  Speight  moved,  seconded  by  Mr.  Esten,  that  these  papers 
be  received  and  printed  in  the  Proceedings. 

The  nomination  and  election  of  officers  was  then  taken  up. 

ELECTION  OF  OFFICERS. 

For  the  office  of  President,  Mr.  Bolton  was  nominated  by  Mr. 
Dickson,  and  seconded  by  Mr.  Sewell,  and  declared  elected  by 
acclamation. 

For  Vice-President,  Mr.  Selby  was  nominated  by  Mr.  Dickson 
and  seconded  by  Mr.  Fitton,  and  declared  elected  by  acclamation. 
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For  Secretary-Treasurer,  Captain  Killaly  Gamble,  nominated 
by  Mr.  Kirkpatrick  and  seconded  by  Mr.  Wilkie,  was  declared 
elected  by  acclamation. 

For  Auditors,  Messrs.  Wilkie  and  Ward  were  elected,  being 
nominated  by  Mr.  Kirkpatrick  and  seconded  by  Mr.  Bowman. 

For  members  of  Council,  Mr.  Niven,  nominated  by  Mr.  Wilkie ; 
Mr.  H.  J.  Beatty,  nominated  by  Mr.  Speight ;  Mr.  J.  McC.  Watson, 
nominated  by  Mr.  Dickson;  and  Mr.  J.  Hutcheon,  nominated  by 
Mr.  Kirkpatrick. 

The  President  appointed  Mr.  H.  L.  Esten  and  Mr.  W.  A.  Mc- 
Lean Scrutineers  of  Ballots. 

The  Chairman — We  have  now  a  very  decent  bank  balance  and 
can  afford  to  provide  ourselves  with  better  rooms  than  these,  and 
I  believe  that  we  are  not  altogether  welcome  here. 

Mr.  Dickson — Are  they  going  to  charge  rent  for  this? 

The  Chairman — We  pay  $12  a  year  to  the  janitor. 

Mr.  Dickson — Oh,  stay  here  till  they  order  us  out. 

The  Chairman — Is  it  the  desire  of  the  Association  to  hold  our 
meetings  here  or  elsewhere  ?  Our  attendance  is  better  in  this  build- 
ing, and  some  of  the  officials  cannot  leave  here  to  go  down  town 
for  meetings. 

Mr.  Selby — Is  the  new  addition  to  the  Parliament  Buildings 
to  be  built? 

The  Chairman — There  is  a  library  in  contemplation. 

Mr.  Selby — We  are  not  sure  if  quarters  can  be  got  when  the 
new  buildings  are  completed. 

The  Chairman — A  very  important  point  has  been  discussed, 
and  that  is,  that  the  date  of  the  examination  and  the  date  of  the 
Association  meeting  should  be  at  least  a  week  earlier;  it  has  hap- 
pened frequently  that  our  dinner  occurs  on  Ash  Wednesday,  and  a 
number  of  the  members  have  objections  to  taking  part  in  a  dinner 
on  Ash  Wednesday.  Now,  when  the  statute  is  being  changed,  we 
have  an  opportunity  to  alter  these  dates. 

Mr.  Kirkpatrick — I  will  move  that  the  Legislation  Committee 
be  instructed  to  place  these  dates  on  the  first  Monday  and  the 
third  Tuesday,  respectively,  instead  of  the  second  Monday  and  the 
fourth  Tuesday  in  February. 

This  motion,  in  the  following  form,  was  moved  by  Mr.  Kirkpat- 
rick and  seconded  by  Mr.  C.  A.  Jones:  That  the  Committee  on 
Legislation  be  instructed  to  ask  the  Legislature  to  change  the  Act 
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whereby  the  date  of  the  examination  will  be  the  first  Monday  in- 
stead of  the  second  Monday,  and  the  date  of  the  Annual  Meeting 
of  the  Association  will  be  the  third  Tuesday  instead  of  the  fourth 
Tuesday  in  February.  Carried. 

Moved  by  Mr.  Dickson,  seconded  by  Mr.  Kirkpatrick,  that  the 
Association  grant  the  Secretary-Treasurer  the  sum  of  three  hun- 
dred dollars,  as  a  slight  recognition  of  his  services  during  the  past 
year.  Carried. 

Moved  by  Mr.  Speight,  seconded  by  Mr.  Hutcheon,  that  the 
sum  of  five  dollars  be  granted  to  each  of  the  acting  Auditors. 
Carried.  f 

Mr.  Dickson — I  would  like  our  President  to  leave  the  chair, 
and  Mr.  Kirkpatrick  to  take  it. 

This  having  been  done, 

Mr.  Dickson — I  have  much  pleasure  in  moving  a  very  cordial 
vote  of  thanks  to  our  retiring  President  for  the  able  manner  in 
which  he  has  discharged  the  duties  of  his  office  during  the  past 
year. 

Mr.  Sewell — I  second  that. 

Mr.  Kirkpatrick  (in  the  chair) — Is  it  your  pleasure,  gentle- 
men, that  a  hearty  vote  of  thanks  be  presented  to  our  worthy  Pre- 
sident who  has  just  retired,  for* his  attention  to  cur  affairs  and  his 
uniform  kindness  and  courtesy  during  the  past  year.  Let  us  have 
a  standing  vote.    (The  members  rise). 

Mr.  Van  Nostrand— I  appreciate  very  much  this  tribute  that 
has  been  given  me,  but  I  feel  that  I  have  not  altogether  deserved 
it.  It  is  not  necessary  to  detail  the  numerous  occasions  in  which  I 
have  felt  that  my  duties  demanded  more  attention  than  I  have  been 
able  to  give  them,  but  I  assure  you  that  it  has  been  a  great  pleasure 
and  I  consider  it  a  distinct  honor  to  hold  the  position  that  you 
were  kind  enough  to  give  me  a  year  ago.  It  will  be  quite  as  much 
a  pleasure  to  step  back  and  serve  in  the  ranks  again,  and  my  inter- 
est in  the  Association  will  be  quite  as  pronounced  as  it  was  in  the 
past. 

On  motion  by  Mr.  Dickson,  seconded  by  Mr.  Speight,  the 
mooting  adjourned. 
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PRESIDENT'S  ADDRESS. 

To  the  Members  of  the  Association  of  Ontario  Land  Surveyors : 

Gentlemen, — It  gives  me  much  pleasure  to  have  the  privi- 
lege of  welcoming  you  to  the  seventeenth  Annual  Meeting  of 
the  Association  of  Ontario  Land  Surveyors  as  a  corporate 
body,  or  the  twenty-fourth  Annual  Meeting  of  the  Land 
Surveyors  of  Ontario  as  a  united  body  of  men  whose  aim  is 
to  promote  the  interests  of  their  profession  by  the  inter- 
change of  ideas. 

Since  we  last  met  the  world  has  seen  many  changes,  the 
saddest  of  all  being  the  disaster  which  overtook  our  fellow 
beings  in  Sicily  and  within  a  few  hours  gave  a  shudder  of 
horror  to  the  whole  of  the  civilized  world.  The  advancement 
of  science  and  human  invention,  however,  did  much  to  miti- 
gate the  sufferings  of  the  survivors,  as  the  cry  for  aid  was 
at  once  transmitted  by  electric  despatches  to  every  part  of 
the  habitable  globe,  and  never  was  the  sweetness  of  human 
sympathy  better  exemplified  than  by  the  prompt  response 
from  all  creeds  and  nations. 

Another  instance  of  the  progress  of  science  was  witnessed 
in  the  case  of  the  recent  collision  between  the  steamships  Re- 
public and  Florida  when  the  Marconi  system — which  but  yes- 
terday was  regarded  in  the  light  of  a  tale  from  the  Arabian 
Nights — was  the  chief  agent,  ably  seconded  by  the  sub- 
marine signal  system,  in  averting  what  might  have  been  one 
of  the  most  awful  disasters  in  the  history  of  navigation. 

Among  other  notable  events  of  the  year  which  concern  us 
directly  as  Canadians  was  the  Tercentenary  celebration,  held 
at  Quebec,  in  August  last,  which  showed  our  young  nation 
to  be  a  close  union  of  races  forming  a  most  important  unit 
in  the  great  empire  to  which  we  are  proud  to  own  alleg- 
iance. 

In  our  own  Province  we  have  seen  inaugurated  a  policy  of 
administering  our  mineral  assets  for  the  benefit  of  the  people 
at  large,  the  natural  heirs  of  the  natural  assets  of  the  coun- 
try, instead  of  solely  for  the  profit  of  the  fortunate  few,  as 
has  been  the  custom  of  all  countries  in  the  past,  and  this  has 
been  effected  without  entailing  hardship  on  those  whose  cap- 
ital and  energy  have  been  devoted  to  the  development  of  our 
resources. 

The  husbanding  of  our  timber  resources  has  also  become, 
not  only  a  national  but  a  patriotic  subject,  and  wilful  waste 
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of  the  products  of  the  forest  is  regarded  by  all  thinking 
Canadians  as  an  offence  against  themselves,  both  collective- 
ly and  individually.  While  in  the  past,  the  disastrous  re- 
sults of  forest  fires  occasioned  by  carelessness  was  lightly 
passed  over  by  those  not  immediately  affected,  any  person 
now  guilty  of  causing-  fires  is  deemed  a  felon  by  all  rig  lit 
minded  citizens. 

By  the  recent  division  of  the  unoccupied  territory  in  the 
northern  part  of  the  Dominion  a  considerable  addition  has 
been  made  to  the  area  of  Ontario,  and  its  exploration  in  the 
near  future  must  fall  to  such  members  of  this  Association  as 
may  be  considered  by  the  Cabinet  best  fitted  for  the  task. 
Those  of  us  who  have  had  little  or  no  experience  in  surveys 
in  the  wilds  have  but  a  slight  conception  of  the  responsibili- 
ties devolving  upon  the  surveyor  and  the  dangers  to  which 
he  and  his  party  are  exposed,  when  he  enters  upon  a  wTork  of 
this  nature,  trusting  in  Providence  to  guide  his  ripened  ex- 
perience and  cutting  adrift  from  all  extraneous  aid  for 
months  at  a  time. 

Our  relations  with  our  brethren,  the  Engineers,  continue 
cordial  and  there  is  every  reason  that  they  should  long  re- 
main so.  At  a  recent  gathering  of  members  of  the  Cana- 
dian Society  of  Civil  Engineers,  I  was  agreeably  surprised  to 
note  amongst  their  prominent  members  the  familiar  faces  of 
no  fewer  than  four  of  our  own  past  Presidents,  and,  in  addi- 
tion, at  least  half  a  dozen  others  whom  we  all  are  proud  to 
include  in  our  list  of  members.  It  is  to  be  regretted  that 
up  to  the  present,  that  Society  has  not  succeeded  in  obtain- 
ing statutory  recognition  of  a  standard  to  be  required  of 
«very  man  who  seeks  to  practise  as  an  engineer.  Apart  from 
the  fact  that  the  professions  are  already  robbing  the  com- 
munity of  many  whose  energies  and  capabilities  would  be 
of  more  service  as  direct  producers,  the  public  safety  de- 
mands that  those  entrusted  with  public  works  shall  have 
shown  themselves  capable  of  ensuring  that  safety.  While 
the  keeping  of  the  landed  property  of  the  public  in  Canada 
has  for  more  than  a  century  been  legally  entrusted  to  Land 
Surveyors  who  have  complied  with  certain  standards,  fixed 
from  time  to  time,  the  safe-guarding  of  the  property  and 
lives  of  the  public  is  still  liable  to  fall  into  the  hands  of  men 
posing  as  engineers,  but  whose  qualifications  grade  from  the 
highest  order  down  to  absolute  incompetence.  If,  at  any 
time,  the  opportunity  should  arise,  I  hope  every  member  of 
our  profession  will  give  his  individual  aid  to  the  Engineers 
in  obtaining  statutory  requirement  for  a  reasonable  standard 
of  fitness. 
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As  to  the  relations  between  the  Board  of  Examiners  for 
Land  Surveyors  in  this  Province  with  the  other 
Boards  of  Examiners  for  Land  Surveyors  through- 
out the  Dominion,  the  situation  remains  unchang- 
ed. Some  years  ago  the  Dominion  Board  decided  that 
the  requirements  of  the  Ontario  Board  were  not  sufficiently 
similar  to  their  own  to  entitle  an  Ontario  Land  Surveyor  to 
the  limited  examination  which  had  previously  been  accorded 
by  each  of  those  Boards,  and  notice  was  sent  from  Ottawa 
that  the  reciprocal  relations  had  been  abrogated.  There  re- 
mained nothing  for  the  Ontario  Board  but  to  accept  the  po- 
sition in  which  this  placed  them  and  developments  in  the  in- 
terval seem  but  to  have  confirmed  this  Board  in  their  opinion 
as  to  the  desirability  of  our  Board  requiring  of  a  candidate 
the  full  examination  included  in  its  curriculum. 

From  the  financial  statement  which  will  be  placed  before 
you  it  will  be  seen  that  that  part  of  the  affairs  of  the  Asso- 
ciation is  in  a  satisfactory  condition  and  as  the  annual  con- 
tribution of  each  member  is  only  equivalent  to  an  average 
half  day's  earnings  no  hardship  would  seem  to  result  from 
the  statutory  obligation  to  pay  annual  dues,  even  if  the  ad- 
vantage of  the  interchange  of  ideas  and  the  information  con- 
tained in  the  ''Proceedings"  and  Exchanges  be  left  out  of 
the  question. 

For  the  purpose  of  testing  the  usefulness  or  otherwise  of 
the  "  Act  respecting  Disputes  concerning  Boundary 
Lines/'  (Chap.  64,  R.  S.  0.,  1897),  it  is  suggested 
that  each  member  employed  as  a  Court  Referee 
should  report  the  fact  to  the  Secretary  before  the  close  of 
each  Association  year.  A  number  of  such  references  were 
made  during  the  early  part  of  the  existence  of  this  Act,  but 
we  are  not  kept  informed  as  to  whether  the  advantages  of- 
fered by  this  very  desirable  piece  of  legislation  are  being 
made  use  of  or  overlooked. 

The  summary  appended  to  the  list  of  members  as  pub- 
lished in  our  latest  annual  "Proceedings"  is  as  follows: — 
"Active  members  subject  to  dues,  228  ;  active  members  ex- 
empted from  dues,  17  ;  withdrawn  from  practise  (including  9 
'associates'),  70  ;  dead,  67  ;  total  number  enrolled  since  in- 
corporation, 382."  We  have  to  report  with  regret  that 
since  our  last  Annual  Meeting,  we  have  lost  by  death  five  of 
our  brethren,  including  James  A.  Gibson,  of  Oshawa  ;  Ed- 
gar Bray,  of  Oakville  ;  T.  W.  Dobbie,  of  Tillsonburg  ;  W.  H. 
Holland,  of  Toronto  ;  and  Henry  Strange,  of  Rockwood. 
The  last  named  gentleman  had  held  a  commission  as  a  Land 
Surveyor  in  Ontario  for  seventy  years. 
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A  feature  of  this  years  meeting  is  the  reunion  of  the 
past-Presidents  who  have  held  office  since  the  inception  of 
the  original  Association  of  Provincial  Land  Surveyors  of 
Ontario,  twenty- three  years  ago,  and  while  some  of  those 
may  find  it  impossible  to  be  present  with  us  it  is  pleasing 
to  note  that  only  one  of  the  absentees  has  gone  to  the  gn  at 
beyond.  I  refer  to  the  late  Major  Villiers  Sankey,  whose 
active  interest  in  behalf  of  the  Association  and  profession  is 
well  known  to  each  member  and  the  sad  death  by  drowning 
which  overtook  him  while  at  the  post  of  duty  on  10th  July, 
1905,  is,  and  will  long  remain  fresh  in  the  memories  of  those 
of  us  who  best  knew  him  and  his  work. 

Amongst  the  items  of  business  which  will  be  brought  be- 
fore you  is  the  report  of  the  Committee  on  Legislation, 
whose  duties,  it  will  be  remembered,  were  to  include  the 
preparation  of  a  draft  of  suggested  alterations  in  the  Survey 
Act  shortly  to  be  revised  by  the  Legislature.  While  these 
suggested  changes  are  chiefly  in  reference  to  cases  of  re- sur- 
veys not  covered  by  the  existing  Act  and  the  simplifying  of 
the  Act  as  it  has  stood  for  the  last  decade,  it  has  been  more 
than  ever  impressed  upon  this  committee  that  no  Act  which 
will  provide  for  the  requirements  of  even  nearly  all  the 
cases  arising"  from  surveys  in  Ontario  will  admit  of  a  word- 
ing- which  will  render  it  intelligible  to  a  student  not  practi- 
cally familiar  with  the  Crown  Surveys  made  during  the  iast 
hundred  and  twenty  years.  The  suggestion  made  at  a  for- 
mer meeting  that  some  enterprising  member  thoroughly  con- 
versant with  the  Act  in  all  its  phases  should  prepare  a  di- 
gest, to  serve  as  a  text  book  thereon,  has  apparently  not 
yet  been  acted  upon,  and  the  opportunity  still  remains  open. 

Your  attention  is  invited  to  an  interesting  and  instruct- 
ive programme  covering  nearly  all  parts  of  the  field  of  occu- 
pation of  our  members  and  I  will  not  further  trespass  up- 
on your  time. 
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REPORTS. 


SECRETARY-TREASURER'S  REPORT. 

Mr.  Chairman, — I  have  the  honor  to  lay  before  you  the 
report  of  the  official  business  of  the  Association  transacted 
by  me  between  the  25th  February,  1908,  and  the  23rd  Feb- 
ruary, 1909.  The  "Papers"  that  had  been  read  and  the 
minutes  of  our  Annual  Meeting-  were  revised  and  prepared 
for  publication  in  due  time. 

We  sent  copies  of  our  Reports  to  the  following  societies: 
School  Practical  Science,  Engineering  Society    ...  150  copies 

Michigan  Engineering  Society    200  copies 

Ohio  Society,  Surveyors  and  Civil  Engineers           200  copies 

Illinois  Society,  Engineers  and  Surveyors    180  copies 

Indiana    Engineers'    Society    130  copies 

Iowa  Civil  Engineers'  &  Surveyors'  Society    120  copies 

And  copies  of  their  Reports  were  sent  to  all  our  mem- 
bers who  were  not  in  arrears  with  the  Association. 

During  the  year  three  new  members  were  received  into  the 
Association,  six  active  members  have  had  their  names 
placed  on  the  withdrawn  list  and  we  have  to  regret  the  loss 
by  death  of  the  following  : — Messrs.  James  Alexander  Gib- 
son, T.  W.  Dobbie,  James  Moore  Irwin,  William  Hugh  Hol- 
land, Edgar  Bray,  Henry  Strange. 

Our  Department  of  Repository  and  Biography  seems  to 
continue  in  abeyance. 

Our  thanks  are  due  to  the  -various  departments  through 
whom  we  have  regularly  received  the  Annual  Reports  of  the 
United  States  Coast  and  Geodetic  Survey,  the  Geological 
Survey  of  Canada,  the  Dominion  Archives,  and  the  Ontario 
reports  of  the  Bureau  of  Mines,  and  the  Bureaus  of  Industry 
and  Forestry. 

The  financial  statement  accompanying  this  report  shows 
the  favorable  condition  of  our  affairs. 

In  conclusion  I  wish  to  give  my  warmest  thanks  to  the 
members  of  the  Association  for  their  forbearance  toward  me 
and  for  the  help  they  have  given  me  in  the  fulfillment  of  my 
duties.  Respectfully  submitted, 

KILLALY  GAMBLE, 

Secretary-Treasurer. 
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STATEMENT  OF  BALANCES,  RECEIPTS  AND  EXPEN- 
DITURES, BETWEEN  THE  25TH  FEBRUARY, 
1908,  AND  23RD  FEBRUARY,  1909. 

Dr. 


To  Balance  in  Savings  Account,  25th  Feb.,   1908  $1,993.20 
"   Balance  in  Current  Account,  25th  Feb.,  1908  1,223.25 
"   Receipts  in  Board  of  Examiners'   Account,  in- 
cluding Government  Grant  of  $200  and  regu-  # 

lar  fees    744.00 

"   Annual  Fees,  including  Associate  Fees     ....)   705.00 

"   Amount  collected  from  Advertisements    57.50 

"   Accrued  Interest  in  Savings  Account    45.15 


$4,768.10 

Cr. 

By  Amount  for  Publishing  Proceedings  1908-9           $  397.18 

"   Amount  granted  to  Secretary-Treasurer    300.00 

"   Amount  paid  for  Postage  and  Express    112.00 

"   Amount  Printing  and  Stationery    82.10 

"    Stenographers'  Fees,  reporting     the  Annual 

Meeting    50.00 

"   Amount  granted  to  Auditors   10.00 

'   Freight,  Cartage,  Bank  exchange,  Customs, 

Brokerage  and  Sundries    19.76 

"   Assurance  premium  on  Secretary's  Bond    7.50 

"    Caretaker  of  Repository,  etc   12.00 

"   Duplicating  examination  papers    21.50 


$1,012.04 

"   Amount  of  Disbursements  re  Board    of  Exam- 
iners' Account    393.80 

"   Balance  in  Savings  Account    2,038.35 

"   Balance  in  Current  Account    1,323.91 


$4,76S.10 

KILLALY  GAMBLE, 

Secre  tary-  T  re  a  surer. 
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KEPOKT  OF  THE  COUNCIL   OF  MANAGEMENT  FOR 
THE  YEAR  1908. 

The  Council  begs  to  report  to  the  Association  of  On- 
tario Land  Surveyors  that  it  has  held  two  meetings  since 
the  last  meeting  of  the  Association,  one  on  the  21st  of  April, 
1908,  and  the  other  on  the  22nd  of  February,  1909. 

At  the  meeting  of  the  21st  April,  1908,  Mr.  George  B. 
Kirkpa trick  was  appointed  Chairman  of  Council  for  the  en- 
suing year.  At  this  meeting  Mr.  T.  B.  Speight  was  appoint- 
ed a  member  of  the  Board  of  Examiners  instead  of  Mr. 
Jam?s  Robertson,  resigned,  for  the  remainder  of  the  term  of 
office  of  Mr.  James  Robertson. 

The  By-law  passed  at  the  meeting  of  February  25th, 
1908,  exemptinp-  from  dues  Henry  John  Brown,  Toronto, 
was  overlooked  as  far  as  the  confirmation  by  the  Associa- 
tion of  this  By-law.  A  member  of  Council  will  move  at  the 
present  session  of  the  Association  that  this  By-law  be  ap- 
proved. 

At  the  meeting  of  the  21st  April,  1908,  the  several 
Standing  and  Special  Committees  required  by  the  statute, 
by-laws  and  resolutions  of  the  Council  were  appointed,  also 
naming  the  Chairman  of  each  Committee. 

At  the  meeting  of  the  22nd  February,  1909,  the  letter 
from  E.  Douglas  Armour,  K.C.,  re  the  contract  form  drawn 
up  by  him  was  read  and  discussed,  also  the  contract  form 
which  was  amended  in  certain  particulars  and  the  Council 
decided  to  get  the  opinion  of  Mr.  Armour  on  these  amend- 
ments and  then  to  publish  the  contract  form  not  only  in 
the  Minutes  of  the  Association,  but  also  to  have  a  number 
printed  for  distribution  among  the  members. 

Another  matter  which  had  been  referred  to  Mr.  Armour 
was  that  of  the  question  of  persons  interfering  with  a  land 
surveyor  while  in  the  discharge  of  his  duty.  This,  although 
printed  at  the  end  of  the  statute  regarding  the  survey  of 
lands,  is  stated  by  Mr.  Armour  to  be  inoperative,  and  he 
wrote  the  Council  that  he  had  written  to  the  Minister  of 
Justice  at  Ottawa,  asking  him  to  include  this  section  in  the 
Criminal  Code  of  Canada  so  as  to  bring  it  into  operation  in 
the  Province  of  Ontario. 

The  Council  has  to  regret  the  loss  of  four  members  of  the 
Association  by  death  since  the  last  meeting,  namely, — Edgar 
Bray,  Oakville  ;  James  Alexander  Gibson,  Oshawa  ;  W.  H. 
Holland,  Toronto,  and  T.  W.  Bobbie,  Tillsonburg. 
Respectfully  submitted, 

GEO.  B.  KIRKPATRICK, 

Chairman  of  Council. 
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REPORT  OF  BOARD  OF  EXAMINERS  OF  ONTARIO 
LAND  SURVEYORS,  1908-9. 

The  Board  met  in  the  Board  Room,  Department  of 
Lands,  Forests  and  Mines,  on  Monday,  the  8th  of  February, 
1909. 

The  following  candidates  passed  the  required  Preliminary 
Examination  : — 

William  Gourlay  Webster, 
Francis  Porter  Adams, 
David  Alexander  Niven, 
Robert  Murray  Gourlay, 
James  Richard  Gill, 
Oliver  Roland  Blandy, 
Frederick  Carleton  Lane. 

The  following  candidates  passed  the  required  Final  Ex- 
amination : — 

John  Wesley  Pierce,  Kingston,  County  of  Frontenac. 
Mason  Herman  Baker,  St.  Thomas,  County  of  Elgin. 
Charles  Ross  McColl,  Walkerville,  County  of  Essex. 
Ernest  Wesley  Neelands,  New  Liskeard,  District  of 
Nipissing. 

The  following  Surveyors  were  duly  sworn  in  : — 

Albert  George  Stacey,  30th  March,  1908. 

Horace  L.  Seymour,  May  1st,  1908. 

John  Leiper  Lang,  May  2nd,  1908. 

Gordon  Foster  Summers,    Frederick   William  Paulin, 

Homer  Wilson  Sutcliffe,  May  11th,  1908. 
Clayton  Elgin  Bush,  May  15th,*  1908. 
Ernest  Wesley  Neelands,  February  16th,  1909. 
John  Morgan  Empey,  January  28th,  1909. 

Messrs.  Pierce,  Baker  and  McColl  to  present  themselves 
for  the  purpose  of  beingr  sworn  in  at  a  later  date. 
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The  following  articles  were  filed  by  the  undernamed  pu- 
pils during  the  year  : — 


Name  of 
Pupil. 


Jackson,  P.  A.  ... 

Bates,  M  

McEwen,  G.  G.  ... 
Peckover,  H.  J.  ... 

Piquegnat,  M  

Canfield,  F.  O  

Farley,    Sidney  E. 

LeMay,  T.  D  

Hyland,  H.  M  

McColl.  C.  R  

Byrne,  T.  H  

Eagleson,  F.  M.  ... 

Milden,  A.  J  

Ross    K.  G  

Smith,  F.  R  

Wright,  G.  C  

Phillips,  E.  P.  A. 


Name  of 
Surveyor. 


Residence. 


Date  of 
Articles. 


Terms. 


G.  L.  Abrey   

Laird  &  Routley   

T.  H.  Dunn   

S.  B.  Code   

H.  Johnston   

\V.  M.  Davis   

A.  Bell   

Speight    &  VanNostrand 

C.  H.  Fullerton   

O.  McKay   j 

A.  Bell   1 

T.  H.  Dunn   | 

.  L.  MciNaUfchton   

J.  L.  Lang   

H.  W.  Sutcliffe   

F.  F.  Miller   

C.  H.  Fullerton   


Toronto    Junct.Feb.  1, 

Haileybury   April  2, 

Winchester   April  5, 

Smith's  Falls  ...May  1, 

Berlin    May  1, 

Berlin   May  1, 

Ottawa   May  1, 

Toronto   May  1, 

New  Liskeard  ..'May  1, 

Walkerville   'May  4 

Ottawa   May  6, 

Winchester   May  11, 

Cornwall   May  11, 

Toronto   May  15, 

New  Liskeard  ..Oct.  31, 

Napanee   Nov.  1, 

New  Liskeard  ...Jan.  6, 


1908  3 
1983  1 
19081 
19081 
19081 
1908  1 
19081 
1908  1 
1908|1 
19081 
1908jl 
19081 
19081 
1908  1 
19081 
19081 
19091 


years 

year 

year 

year 

year 

year 

year 

year 

year 

year 

year 

year 

year 

year 

year 

year 

year 


The  following  bonds  have  been  approved  and  filed  with 
the  Provincial  Treasurer  in  accordance  with  the  Revised 
Statutes  of  Ontario,  1897,  chapter  180,  section  36,  sub-sec- 
tion 2  : — 

A.  G.  Ardagh, 

Albert  G.  Stacey, 

W.  James  Moore, 

II.  L.  Seymour, 

John  L.  Lanar, 

Gordon  F.  Summers, 

H.  W.  Sutcliffe, 

J.  M.  Empev, 

E.  W.  Neelands, 

F.  W.  Paulin, 
C.  E.  Bush. 

Under  Order  in  Council  of  March  27th,  1908,  the  follow- 
ing were  appointed  Members  of  the  Board  of  Examiners  for 
a  period  of  three  years  : —  Georg-e  Brownly  Kirkpatrick,  Di- 
rector of  Surveys,  of  the  City  of  Toronto,  and  Owen  McKay 
of  the  City  of, Windsor,  Ontario  Land  Surveyor. 
Respectfully  submitted, 

GEO.  B.  KIRKPATRICK, 

Chairman  of  Board. 


REPORTS  OF  COMMITTEES. 


85 


REPORT  OF  COMMITTEE  ON  PUBLICATION. 

Mr.  President, — Your  Committee  reviewed  the  stenographer's 
minutes  of  the. meeting  and  prepared  the  diagrams  necessary  to 
illustrate  the  papers  which  had  been  read,  at  an  early  date.  The 
publication  of  the  Annual  Report  was  entrusted  to  the  Stevenson 
Printing  Co.  and  was  carried  out  satisfactorily.  1,350  copies  were 
printed  and  distributed  amongst  the  societies  who  exchange  Reports 
with  us,  and  amongst  our  own  members.  The  By-laws  of  the  Asso- 
ciation and  the  Regulations  of  the  Board  of  Examiners  were 
printed  in  the  Report.  The  revenue  derived  from  advertisements 
is  still  very  meagre. 

Respectfully  submitted, 

Killaly  Gamble, 

Chairman. 


REPORT  OF  COMMITTEE  ON  TOPOGRAPHICAL 

SURVEY. 

Gentlemen, — Your  Committee  on  Topographical  Survey 
have  been  unable  to  hold  a  meeting  this  year,  but  hope 
that  the  paper  by  Mr.  J.  Saunders,  a  member  of  the  Com- 
mittee, will  prove  a  valuable  contribution  in  this  line.  Your 
Chairman  communicated  with  each  member  of  the  Commit- 
tee, but  received  reply  from  one  only— Mr.  J.  L.  Morris,  of 
Pembroke,  from  whose  communication  an  extract  is  given 
at  the  end  of  this  reoort.  The  Committee  on  Water  Supply 
in  the  State  of  New  York,  in  a  recent  report  to  the  State 
Legislature  on  the  development  of  the  water  powers  of  the 
State  included  in  their  estimates  the  expected  development 
after  utilizing  all  the  storage  possibilities  in  connection  with 
the  various  streams  in  the  State.  The  Commission  re- 
commends the  immediate  adoption  of  a  progressive  water 
storage  policy  and  an  early  inauguration  of  actual  construc- 
tion. It  recommends  that  the  State  undertake  the  construc- 
tion of  reservoirs  for  water  storage  and  protection  against 
floods  on  the  upper  Hudson,  the  Genesee  and  other  streams 
which  frequently  cause  ereat  loss  to  property  in  times  of 
high  water.  This  question  has  become  of  great  interest  and 
importance  in  our  nrovince.  The  denudation  arising 
through  the  absence  of  forest  areas  which  formerly  covered 
a  large  portion  of  the  water-sheds,  the  improved  drainage  in 
all  parts  brought  under  cultivation  have  changed  the  charac- 
ters of  not  a  few  streams  which  in  former  years  were  harm- 
less, but  which  have  become  a  menace  to  the  property  along 
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their  banks  in  many  localities  through  flooding  in  the 
spring  time  or  following  a  period  of  heavy  rain-fall.  The 
water  which  thus  leaves  a  trail  of  damages  in  its  wake, 
might  in  the  majority  of  cases  be  gathered  into  storage  res- 
ervoirs to  be  utilized  in  generating  electric  energy  or  of  irri- 
gating the  dying  crops  in  periods  of  drouth.  The  prelimin- 
ary undertaking  of  all  such  work  would  be  a  topographical 
map  of  the  country  under  consideration  showing  the  com- 
parative levels,  the  different  watersheds  and  areas  belong- 
ing to  each,  and  thus  gathering  data  for  dealing  with  this 
problem  in  an  intelligent  manner.  At  present  while  one  part 
of  the  country  is  seeking  assistance  for  drainage  and  reliev- 
ing their  land  from  the  surplus  of  water  which  lies  upon  it  in 
the  wet  seasons,  other  places  are  seeking  Government  aid  to 
protect  their  property  from  dpstruction  by  this  very  water 
which  now  finds  its  way  into  the  streams  too  readily  for  the 
safety  of  those  living;  along  the  banks  below.  Indications 
that  the  Minister  of  Public  Works  contemplates  introducing 
legislation  for  the  purpose  of  gathering  information  along 
this  line  has  been  furnished  throuo-h  newspaper  reports.  As 
several  of  the  United  States  have  made  topographical  sur- 
veys under  their  State  Legislatures  of  greater  or  less  accu- 
racy, in  addition  to  the  great  work  which  has  been  carried 
on  by  the  Coast  and  Geodetic  Survey  Staff  for  so  many 
years,  it  would  not  be  a  difficult  task  to  estimate  the  cost 
per  square  mile  of  procuring-  maps  sufficiently  accurate  for 
the  purpose  mentioned  in  this  report.  Such  work  as  could 
be  carried  on  by  a  small  staff  of  skilled  topographers  who 
could  do  their  work  expeditiouslv  and  at  the  same  time  at- 
tain a  degree  of  accuracy  sufficiently  close  for  the  construc- 
tion of  sectional  maps  where  the  scale  wTould  not  be  greater 
than  one  square  mile  per  one  inch  square.  Of  course  all 
such  work  as  to  cost  depends  on  several  conditions,  such  as 
the  roughness — when  the  country  is  hilly  many  more  points 
are  required  to  be  taken  to  find  the  relative  elevation  of  dif- 
ferent parts,  the  absence  or  presence  of  timber  wooded  areas 
of  course  being  very  much  more  costly — the  seasons — wet  or 
drv,  roads  and  conditions  of  transport  and  facilities  with 
which  one  could  travel  around  and  many  other  elements 
which  could  not  be  estimated  for  exactly,  but  which  could  be 
fairlv  well  provided  for  by  men  of  experience  in  field  work. 
Had  time  permitted  I  might  have  outlined  a  nlan  for  car- 
rying on  such  a  work  which  would  perhaps  have  some 
points  to  recommend  it,  being  the  work  of  a  practical  man 
of  considerable  experience  rather  than  a  theorist. 

"Nothing  would  be  of  more  value  to  the  commercial  and 
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travelling  public  than  a  complete  topographical  map  of  our 
Province.  The  roads  and  streams  of  our  Province  are  a 
closed  book  to  all  but  the  people  living  in  the  locality.  Not 
many  can  give  any  near  proximity  of  the  route  which  you 
would  follow  from  Niagara  to  here,  a  distance  by  rail  of 
400  miles,  by  direct  road  300  miles.  Outside  of  the  Mont- 
real and  Kingston  and  Toronto,  Hamilton  thoroughfare, 
alono-  Lake  Ontario,  no  other  highway  is  known  to  the  peo- 
ple east  or  west,  as  a  through  roadway.  A  survey  under 
the  control  of  the  Surveys  Dept.  within  the  area  of  the  older 
part  of  the  Province,  should  be  provided  for  in  the  estimates 
of  the  comma-  year." 


REPORT  OF  COMMITTEE  ON  LAND  SURVEYING. 

Gentlemen, — Your  Committee  wish  to  call  your  attention 
to  the  conditions  existing  in  the  newer  townships,  or  those 
which  have  not  yet  been  fully  cleared  and  settled,  and  where 
the  original  blazed  lines  and  bearing;  trees  and  in  some  in- 
stances the  original  posts  still  exist.  You  all  know  with 
what  rapidity  these  marks  disappear  at  the  approach  of 
settlement,  and  it  appears  to  us-  that  some  more  effectual 
measures  should  be  taken  to  preserve  and  permanently 
mark  the  original  points  than  those  in  vogue  under  the  pre- 
sent regulations.  The  present  conditions  leave  the  matter 
entirely  at  the  option  of  the  interested  parties  whether  or 
not  these  points  are  allowed  to  disappear  or  be  permanent- 
ly marked,  and  the  authority  given  in  the  Survey  Act  in  the 
section  dealing  with  the  matter  is  rarely  invoked  until  things 
have  reached  such  a  pass  that  few,  if  any,  traces  can  be 
found  of  the  originals. 

Even  the  surveyor,  employed  to  mark  out  a  lot  line  and 
in  doing  so  is  compelled  to  open  out  the  original  lines  for  a 
considerable  distance,  necessarily  destroys  many  of  the  orig- 
inal blazes,  and  in  cutting  out  bearing;  trees,  has  often  to  cut 
so  deeply  as  to  destroy  the  tree.  The  only  marks  left  to  re- 
place this  destruction  as  a  usual  thing  is  the  transient  wood- 
en nost.  A  more  ruthless  destroyer,  however,  is  the  lumber- 
man, who  cuts  whatever  will  suit  his  purpose  without  refer- 
ence to  any  other  consideration,  and  the  fire  that  follows  at 
his  heels  completes  the  destruction.  As  it  is  the  members  of 
this  Association  and  those  who  preceded  them  who  toiled  to 
place  these  marks  in  position,  and  have,  or  should  have,  a 
deep  interest  in  their  preservation  the  devising;  of  some  more 
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efficient  plan  toward  that  end  might  with  eminent  fitness  en- s 
gage  your  serious  attention. 

We  would  again  urge  upon  you  the  necessity  of  a  more 
complete  committee  organization.       A    little  consideration 
would  show  the  great  value  to  the  Association  at  large  and 
to  its  members  of  really  serious  committee  work.    Take  for 
instance  the  ''Question  Drawer"  ;  granting  that  the  questions 
sent    in    are    real    snags    of    practise    and     not  mere 
puzzles     drawn     from     the     imagination  ;     their  solu- 
tion by  a  full  committee  meeting;   with   plenty   of  time 
for  deliberation  and  full  comparison  of  views,  and  the  publi- 
cation of  such  solution,  or  if  two  solutions  of  the  same  prob- 
lem appear  to  have  equal  merit,    the   publication   of  both 
with  their  supporting  arguments  would  form  a  very  {valuable 
reference  and  possess  a  weight  that  cannot    be  assigned  to 
answers    under   the  present     conditions.     In    time  these 
"Questions"  could  be  compiled  from   the   Annual  Reports 
and  published  separately  forming  a  compendium  of  practise 
that  would  be  invaluable  and  leading  to  a  uniformity  of 
practice  that  is  much  to  be  desired  both  as  a  means  of  avoid- 
ing disputes  and  for  the  credit  of  the  profession  in  its  rela- 
tion to  the  general  public.    Also  in  examining  a  large  num- 
ber of  special  cases  and  deducing  from    them     the  general 
principles  that  control  those  of  nearly  similar  character  the 
surest  means  would  be  taken  for    formulating  amendments 
or  additions  to  the  Survey  Act  which  would  be  of  perman- 
ent value.    This  same  argument    would   apply  with  equal 
force  to  the  work  entrusted  to  each    individual  committee, 
and  much  could  be  undertaken  and  carried  through  success- 
fully that  cannot  under  present  conditions    be  attempted. 
That  ever  fertile  source  of  dissensions,  the  Drainage  Act,  for 
instance,  might  by  systematic  study    and   comparison  of 
views  bv  a  committee  whose  units  were  thoroughly  imbued 
and  fully  seized  with  the  importance  of  their  deliberations,  be 
brought  into  a  really  workable  shape  by  the  men  who  know 
most  about  it  ;  instead  of  having  the  members  of  this  profes- 
sion endeavoring  to  blindly  follow  incomprehensible  lawyer- 
made  statutes.    As  to  the  means  by  which  this  desirable  re- 
sult might  be  attained,  one  thing  necessary  would  be  to  in- 
fuse a  livelier  interest  in  the  proceedings  of  the  Association 
into  the  non-attending  members.    Outside  of  the  duty  which 
every  practitioner  owes  to  the  profession  at  large,  we  think 
it  could  be  shown  that  a  greater  interest  would  pay  viewed 
in  a  cold  business  light. 

To  afford  time  for  committee  meetings  two  courses  might 
be  adopted  ;  add  one  day  to  the  time  of  the  general  meet- 
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ing  to  be  devoted  entirely  to  committee  work  ;  or  what 
might  be  a  more  thorough  and  satisfactory  arrangement  in- 
stead of  as  at  present  reading  all  papers  before  the  meeting, 
place  all  papers  contributed  for  publication  be- 
fore the  committee  having  charge  of  the  spe- 
cial subject  treated  for  their  approval  ;  have  these  approved 
papers  published  in  the  Report  and  discussed  or  criticized  at 
the  following  annual  rneeting.  The  latter  arrangement 
would  give  time  for  committee  work  and  would,  we  believe, 
greatly  increase  the  efficiency  of  the  Association.  The  above 
is  respectfully  submitted  for  vour  consideration. 

J.  McC.  WATSON, 

Chairman. 


REPORT  OF  COMMITTEE  ON  REPOSITORY  AND  BIO- 
GRAPHY. 

Your  Committee  beg  to  report  as  follows  : — 

That  we  have  had  no  additions  to  our  collection  of  pho- 
tographs, at  present  consisting  of  forty  large  and  twenty- 
three  small  ones,  and  we  would  again  suggest  that  another 
album  be  procured  to  preserve  the  ones  of  cabinet  size  sent 
in  since  the  first  has  been  filled. 

We  mention  with  pleasure  that  our  suggestion  of  last 
year  concerning  the  publication  of  some  of  the  biographical 
sketches  already  collected,  has  been  carried  out,  and  in  our 
last  report  will  be  found  those  of  C.  G.  Hanning,  O.L.S., 
and  of  Milton  C.  Schofield,  and  we  would  suggest  that  in 
the  next  report  the  same  practice  is  continued. 

Some  repairs  are  still  needed  to  the  furniture  of  the 
Board  Room,  also  locks  to  the  receptacles  for  albums  and 
papers.  The  table  is  in  particular  need  of  attention,  being 
in  a  sad  condition.  We  would  suggest  that  a  draughting 
table  be  procured,  to  be  set  up  except  during  meetings  of  the 
Board,  as  it  is  almost  sure  to  be  used  for  that  purpose 
otherwise. 

We  regret  that  it  has  not  been  found  possible  to  revise 
the  catalogue  of  books,  etc.,  in  the  Repository  and  would 
suggest  that  this  matter  be  taken  up  by  the  new  Committee. 
When  this  is  done  we  think  it  would  be  advisable  to  move 
the  books,  etc.,  into  the  vault,  and  would  suggest  that  the 
committee  be  supplied  with  a  key  for  this  purpose. 
Respectfullv  submitted. 

H.  L.  ESTEN, 

Chairman. 
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REPORT  OF  EXPLORATION  COMMITTEE. 
Your  Committee  beg  to  report  as  follows  : 

Under  date  of  14th  January  the  chairman  wrote  each  of 
the  members  of  the  Committee  on  Exploration,  asking  them 
to  contribute  such  information  as  would  make  an  interest- 
ing report.  Each  member  of  the  Committee  replied  that  in- 
dividually thev  had  no  items  for  such  a  report,  but  all  are 
agreed  that  the  time  has  come  when  more  definite  informa- 
tion should  be  had. 

1st.    As  to  the  extent  of  our  valuable  timber. 
2nd.    The  lands  suitable  for  agriculture. 
3rd.    Those  which  should  be  withheld    from  settlement 
entirely. 

4th.  Those  areas  of  the  public  domain  where  the  timber 
has  reached  its  full  value  and  which  should  be  cut  under  li- 
cense and  under  proper  regulations. 

5th.  The  location  and  description  of  valuable  water- 
powers. 

6th.  The  Dominion  Government  are  about  to  transfer 
to  this  province  146,000  square  miles  of  Keewatin  territory, 
and  your  committee  advise  that  the  immediate  exploration 
of  this  immense  tract  of  country  should  be  commenced,  to 
ascertain  what  wealth  we  have  in  mines  and  timber,  not 
only  for  its  values  but  for  its  protection. 

It  is  also  suggested  that  track  surveys  should  be  made 
in  areas  already  blocked  out  to  discover  those  lands  which 
should  not  be  subdivided.  More  especially  those  lands  at 
or  near  the  head  waters  of  the  sources  of  water  supply  for 
navigable  rivers  and  those  furnishing  water-powers. 

Your  committee  is  of  the  opinion  that  serious  consider- 
ation should  be  given  to  this  latter  subject,  as  it  means  so 
much  to  the  future  welfare  of  our  country. 

The  fact  has  been  noted  that  "Lake  Temagami  last  sum- 
mer was  many  feet  lower  than  when  in  its  normal  condition, 
and  a  difference  of  several  feet  in  the  height  of  the  water  in 
the  Niagara  River  from  the  normal  leads  the  thoughtful  to 
consider  what  is  the  possible  cause  of  this,  and  if  not  known 
such  information  should  be  gathered  by  survey,  exploration, 
or  other  means^  that  will  guide  our  legislators  as  to  the  best 
means  of  retaining  this  water  supply— so  essential  to  the 
prosperity  of  the  province  as  an  agricultural  and  manufac- 
turing centre. 
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Your  Committee  does  not  wish  to  under-estimate  the  in- 
telligence of  this  Association,  or  that  of  the  people  vi  On- 
tario, by  drawing  their  attention  to  these  facts,  but  only  to 
emphasize  the  necessity  for  prompt  action  before  it  is  too 
late. 

This  subject  is  one  in  which  every  surveyor  should  take 
a  lively  interest,  and  in  every  way  possible  spread  the 
alarm,  and  familiarize  himself  with  its  various  bearings  on 
the  welfare  of  our  Province.  The  destruction  of  our  timber 
will,  where  the  timber  lias  been  almost  totally  destroyed,  t\s 
seen  in  those  old  lands,  take  away  our  occupation  and 
make  our  country  a  barren  waste.    .Respectfully  submitted, 

HENRY  W.  SELBY, 

Chairman. 


REPORT  OF  COMMITTEE  ON  DRAINAGE. 

Mr.  President, — The  Committee  on  Drainage  have  very 
little  to  report  that  has  not  been  covered  by  previous  re- 
ports as  published  in  the  Proceedings.  During  the  past  year 
there  has  not  been  as  much  new  work  undertaken 'as  in  some 
former  years,  owing-,  no  doubt,  to  the  very  light  rainfall  dur- 
ing the  season. 

The  question  of  the  maintenance  of  bridges  and  culverts 
over  drainage  works  still  continues  to  give  'the  engineer  a 
good  deal  of  anxiety,  and  while  the  wording  of  the  Act 
seems  perfectly  clear,  procedure  has  been  so  different  by  dif- 
ferent engineers  and  municipalities,  and  as  lawyers  have  ex- 
pressed diverse  opinions  as  to'  the  responsibility  of  the  drain- 
age area  and  the  municipality,  particularly  where  more  than 
one  municipality  is  interested,  your  Committee  thinks  it 
would  be  of  vast  improvement  to  the  Act  if  the  responsibility 
for  the  maintenance  of  bridges  and  culverts  mentioned  in 
Sub-Section  1  of  Sec.  9,  was  made  similar  to  that  of  Sub- 
Sec.  2  of  Sec.  9,  of  this  Act. 

Litigation  continues  one  of  the  chief  features  in  drain- 
age, and  some  decisions  of  importance  have  been  given,  as  re- 
gards both  the  Drainage  Act  and  the  D.  &  W.  Act. 

The  matter  of  drainage  upon  and  across  railway  lands 
has  been  much  simplified  by  the  drainage  Sections  of  the 
Railway  Act— Sections  250 "and  251,  Chapter  37,  R.  S.  C. 
1906. 
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Where  a  ditch  has  been  laid  out  under  an  award,  and  it 
is  afterwards  found  that  it  is  damaging  a  road,  the  engin- 
eer has  no  power  to  take  part  of  the  water  another  way  if 
one  of  the  parties  objects,  the  judge  holding  that  the  muni- 
cipality cannot  shift  its  responsibility  in  this  way.  Follow- 
ing is  the  County  Judge's  decision  : 

"In  my  opinion  Imeson  should  have  given  notice  to  the 
several  parties  under  Se  tion  35  of  the  D.  &  W.  Act,  requiring 
them  to  put  their  part  of  the  ditch  in  repair,  and  in  the 
event  of  default,  the  engineer  could  have  been  called  in.  The 
natural  and  proper  course  for  the  drainage  of  Imeson' s  land 
is  by  the  highway  to  the  River  Canard  and  the  engineer  in 
my  opinion  could  have  .so  provided  had  it  not  been  for  the 
objection  of  the  municipality.  The  additional  amount  of 
water  which  will  be  carried  along  the  highway  from  Imeson' s 
land  will  not  naturally  affect  it.  It  is  the  duty  of  the  muni- 
cipality to  protect  its  highway  but  it  cannot  evade  its  obli- 
gation under  the  D.  &  W.  Act  under  the  mere  suggestion 
that  any  additional  water  will  injuriously  affect  a  highway 
which  is  already  in  a  dangerous  condition.  The  award  will 
be!  set  aside  ;  Imeson  will  pay  the  engineer's  costs  of  and  in- 
cidental to  the  award  except  the  portion  deducted  to  be  paid 
by  the  municipality,  which  shall  be  borne  by  the  munici- 
pality. The  township  will  also  pay  the  charges  of  the  en- 
gineer, Township  Clerk  and  County  Judge  on  this  appeal  ; 
all  other  costs  shall  be  borne  by  the  respective  parties." 

Under  the  Ditches  &  Watercourses  Act,  a  person  cannot 
drain  across  his  neighbor's  land  or  interfere  with  his  neigh- 
bors' ditches  if  by  a  reasonable  amount  of  extra  work  he 
can  get  drainage  through  his  own  lands.  An  engineer  must 
file  his  award  within  (30)  thirty  days  after  the  day  he  sets 
for  his  first  inspection,  or  lose  his  fees. 

"In  a  tier  of  lots,  each  of  which  were  about  four  hundred 
and  fifty  feet  in  width,  the  lots  being  numbered  from  west  to 
east  and  were  drained  by  a  main  outlet  with  a  flat  grade 
running  from  west  to  east,  the  owner  of  one  lot,  who  had  a 
low,  level  piece  of  land  about  five  acres  across  in  extent  at 
the  north  end  of  his  lot,  asked  to  have  a  ditch  laid  out  un- 
der the  Ditches  and  Watercourses  Act.  At  the  south  end  of 
the  level  piece  of  land  in  this  lot,  there  is  a  low  ridge,  and 
south  of  this  ridge  the  land  was  fairly  level  again  for  a  dis- 
tance of  about  nine  hundred  feet,  extending  to 
the  drainage  outlet.  The  Township  Engineer  in- 
stead of  laying  out  the  ditch  through  the  ridge,  ran 
it  east  for  a  distance  of  about  seven  or  eight  hundred  feet, 
through  two  other  lots  and  then  southerly   to  the  drainage 


REPORTS  OF  COM  SUTTEES. 


93 


outlet.  The  owners  of  the  lots  through  which  the  ditch  had 
been  laid  out  by  the  Township  Engineer  appealed  to  the 
County  Judge  to  have  the  award  set  aside  and  showed  that 
the  owner  who  applied  for  the  ditch  could  drain  south  on 
his  own  land  through  the  ridge.  The  ditch  through  the 
ridge  would  be  about  four  feet  in  depth  for  a  distance  of 
about  three  hundred  feet,  and  the  Judge  decided  that  the 
owner  who  applied  for  the  ditch  should  make  the  drain  en- 
tirely through  his  own  land,  instead  of  going  around 
through  his  neighbor's  lands  and  taking  advantage  of  the 
ditches  that  they  had  already  made.  The  greatest  depth  in 
going  around  was  about  two  feet  eight  inches. 

This  award  was  set  aside  on  its  merits,  but  it  also  came 
out  at  the  end  of  the  trial  that  the  engineer  had  delayed 
about  a  year  in  making  his  award,  instead  of  filing  it  with 
the  Township  Clerk  in  thirty  days,  and  the  judge  decided 
that  the  award  would  be  invalid  if  not  made  within  the 
thirty  days,  and  would  not  allow  the  engineer  his  fees/' 

J.  J.  NEWMAN, 

Chairman. 


REPORT  OF  COMMITTEE  ON  POLAR  RESEARCH. 

Mr.  President  :— On  July  6th,  1908,  Commander  Robt.  E. 
Peary  again  left  New  York  for  the  North,  on  the  Steamer 
"Roosevelt/'  which  had  been  fully  repaired  and  equipped 
with  new  .boilers  for  the  expedition,  calling  at  Sydney,  N.S., 
on  July  17th.  He  proposed  to  winter  on  the  North  shore 
of  Grinnell  Land,  and  make  another  dash  for  the  Pole  across 
the  ice  during  the  Spring  months.  His  many  friends  confi- 
dently expect  that  his  "nearest  the  pole"  of  87. G  attained  in 
1906  with  most  unfavorable  conditions  of  ice  may  be  passed. 
A\e  trust  that  he  may  return  in?  safety  during  the  year. 

The  brave  Norwegian,  Captain  Roald  Amundson,  the  first 
man  to  navigate  the  Northwest  passage  from  the  Atlantic  to 
the  Pacific,  proposes  to  start  on  a  drift  across  the  Pole  in 
Nansen's  ship,  the  "Fram,"  in  1910.  His  vessel  will  be  pro- 
visioned for  four  or  five  years. 

Note  should  also  be  made  of  the  death  of  Admiral  Sir 
Francis  Leopold  McClintock  on  November  17th  last.  He 
was  born  in  1819,  entered  the  navy  in  1831,  and  served  on 
four  Arctic  expeditions.  He  discovered  the  fate  of  the 
Franklin  Expedition  in  1859.  McClintock's  "Narrative"  re- 
mains to-day  one  of  the  most  interesting  and  instructive  on 
Polar  Research. 
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Lieutenant  Shackleton,  who  accompanied  Capt.  Scott  in 
the  "Discovery"  on  his  Antarctic  Expedition  of  1901—1903, 
left  England  on  Oct.  31st,  1907,  in  the  "Nimrod,"  a  small 
Newfoundland  sealer  of  227  tons  for  the  South.  On  Jan. 
1st,  1908,  he  left  New  Zealand,  and  in  March  the  exploring 
parties  landed.  In  March,  1909,  he  returned  with  his  vessel, 
having  succeeded  on  January  9th,  1909,  in  reaching  a  point 
within  111  miles  of  the  South  Pole,  surpassing  all  former  re- 
cords either  in  the  Antarctic  or  the  Arctic  regions. 

For  one  year  at  least  Great  Britain  again  leads  the 
world. 

In  Canada  another  expedition  under  Capt.  Bernier  is  ex- 
ploring in  our  Arctic  Islands,  and  several  private  parties 
have  been  engaged  on  explorations  in  the  interior  of  Labra- 
dor, and  in  the  Barren  Lands  West  of  Hudson  Bay. 

Wellsman  has  again  announced  his  intention  of  attempt- 
ing to  cross  the  Polar  Sea  by  balloon  during  this  season.  It 
is  to  be  hoped  that  he  may  be  more  successful  than  the  un- 
fortunate Andre. 

We  would  suggest  that  as  opportunity  offers,  books  on 
Polar  Research  and  Exploration  in  British  America  be  add- 
ed to  the  Library. 

Respectfully  submitted, 

WILLIS  CHIPMAN, 

Chairman. 


REPORT  OF  COMMITTEE  ON  ENTERTAINMENT. 

Your  Committee  beg  to  report  as  follows  : — Our  an- 
nual dinner  was  served  in  McConkey's  Restaurant  on 
24th  of  February.  We  had  a  larger  number  present  than 
usual  and  the  repast  supplied  by  McConkey  was  all  that 
could  be  desired.  Our  gallant  and  genial  President,  Major 
A.  J.  Van  Nostrand,  occupied  the  chair  with  dignity  added 
to  the  graciousness  for  which  he  is  proverbial,  and  the  vice- 
chair  was"  ably  filled  by  our  Vice-President,  Mr.  Lewis  Bol- 
ton.   In  the  unavoidable  absence  of  the    Minister  of  Lands, 
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Forests  and  Mines,  we  were  pleased  to  see  his  deputy,  our 
valued  friend,  Mr.  Aubrey  White,  with  us  once  more.  We 
were  cheered  with  many  enlivening-  songs  and  the  instru- 
mental music  was  excellent.  Mr.  E.  C.  Easy,  C.E.,  also  en- 
tertained us  with  some  of  his  deep,  dark  thoughts  on  "India 
Ink,"  that  subtle  intoxicant  which  abounds  in  the  Surveyor's 
office,  thoughts  which  led  us  to  occupation  with  the  less 
darksome  fluids  around  us.  We  toasted  our  King  and  our 
Countrv,  and  parted  with  the  hope  of  meeting-  again  next 
year. 

Respectfully  submitted, 

L.  V.  EORKE. 
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A  RETROSPECTION. 

BY  C.  M.  CANNIFF. 

(Illustrations  by  W.  Van  R.  Reynolds). 

Mr.  E.  C.  Easy,  C.E.,  inserts  as  foreword  to  his  monograph  this 
Wel],-known  quotation  from  Pickwick  Papers:  "Tears  never  yet 
wound  up  a  clock,  or  worked  a  steam  Uigi  n."  Then,  and  thus, 
he  goes  on: 

In  amiable  response — for  I'm  nothing  if  not  of  the  anything- 
for-an-Easy-life  sort  of  chap — in  a  true,  free-grant  response  to  a 
request  of  the  Secretary  of  the  Association  for  a  paper,  "even." 
as  pleaded,  "even  if  it  be  only  about  India  Ink,"  I  sat  down  with 
my  "comfiest"  pipe  and  thought  long  and  earnestly.  Two  sub- 
jects readily  suggested  themselves  and  were  hard  to  down:  "The 
Reign  of  the  Parallel  Ruler,"  and  "The  Yonge  Street  Bridge  Dis- 
aster, with  Special  Reference  to  the  'Long  Lost  Chord',"  but  as 
I  realized  that  the  Secretary  best  knew  the  Association's  require- 
ments— had  given  me.  as  it  were,  an  India  inkling  of  the  same 
■ — I  duly  conveyed  to  him  a  few  random  reminiscences  upon  the 
ink  our  fathers  wore  out.  Surely,  my  masters,  is  it  eligible  for 
an  elegy. 

In  a  familiar,  eat-out-of-your-hand  manner,  conversational- 
like,  so  as  to  make  due  clarity  of  a  subject  somewhat  obscure.  I 
proceeded  as  follows,  and  (here  I  may  remark)  the  identical  pen 
with  which  same  was  written  will  be  put  up  to  auction  at  the  close 
of  the  Convention. 

You  will  bear  in  mind  the  India  ink  I  refer  to — the  sort,  don 't 
you  know,  in  vogue  before  the  genesis  of  coli  communi,  before  we 
had  the  autocrat  of  the  autocart,  before  the  hundred-foot  tape  had 
swept  the  chain  off  its  sixty-six  feet,  ere  chainless  surveying — in 
the  days  historic,  when  we  took  a  week  with  a  half -hour  plan.  So 
I  began  blithely. 
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Not  having  what  you  might  call  a  fair  start,  just  here  I  swung 
off  on  a  three-throw  switch  or  something,  and  hazarded  a  remark 
or  two  about  these  plans  of  yore.  Happen  with  the  best  of  writers, 
what  ?  One  whole  day  usually  went  to  make  a  survey  for  a  border 
that  would  close,  and  a  couple  more  for  a  title. 

Nowadays,  we  make  the  most  commodious  border  as  single- 
minded  and  undemonstrative  as  four  knitting  needles  laid  one  to 
the  next  rectangularly,  with  never  a  frothy  bow-knot  or  sign  of 
indecision  about  the  corners;  but  the  old  idea  was  to  rhapsodize 
about  and  fret  them  in  a  whirling  eddy  of  random  fuss  and  fancy. 
And  those  prideful,  richly  dowered  titles,  bedecked  as  any  strut- 
ting peacock,  with  their  reverse  curves,  and  fantastic,  festive,  fes- 
toons; curlicues,  cavorting  roundabout  as  lightly  as  Raphael's  pic- 
tured children ;  they  were  very  eye-feasts,  dithyrhambs  in  sinuous 
black  and  white.  In  their  French  curve  elaboration,  for  pure  flam- 
buoyant  beauty  they  ran  a  close  second  to  a  moving  picture  of  a 
choicely  romantic  water-fall,  or  the  trail  of  a  champion  skater  on 
keen  ice  doing  what  is  technically  called 
"the  grapevine,  with  variations."  The 
delineator  had  to  draw  the  line  some- 
where, of  course,  but  managed  to  get  it 
pretty  promiscuous  and  bountiful.  And 
if  the  mantling  title  did  not  vainglorious- 
ly  dominate  the  plan,  the  "North  Point" 
did.  It  was  afways  kicking  up  high 
jinks,  always  posing.  In  brief,  your 
North  Point,  instead  of  being  the  out- 
spoken, lean  and  grim  thing-  of  to-day, 
was  nothing  short  of  a  ballad,  your  bor- 
der was  a  roundelay  and  your  title  made 
a  noise  like  a  cross  between  a  grand  opera, 
a  warwhoop,  and  an  Aurora  Borealis. 

But     to    take     to     the     main  line 
again.  The     archaic       Tndia  ink 

came  in  long  sticks,  sort  of  aris- 
tocratic electric  light  carbons  ;  scale 
of  hardness,  10.99;  as  to  transverse  cross-section  generally  circular, 
ofttimes  square,  not  infrequently  rectangular;  or.  it  might  be, 
glorying  in  octagonal  ornamentality.  The  vendor  handed  it  over 
to  you  smooth,  lustrous,  embellished  with  curious  cuneiform  char- 
acters in  shiniest  gold,  or  else  something  horrific  in  zoological  still- 
life.  It  was  redolent  of  camphor  or  vanilla  or  some  other  scent 
of  Araby — perhaps  elsewhere — also,  if  you  recall,  seemed  every 
whit  good  enough  to  eat.    It  yanked  one  back  to  the  words  of 
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Macaulay  when  he  mentions  inhaling — no,  not  the  abhorrently  vile 
cigarette,  but — 

"the  balmy  smells  of  nard  and  cassia  which  the  musky 
"wings  of  the  zephyr  scatter  through  the  cedared 
"alleys  of  the  Hesperides. " 

You  paid  good  money  for  it  and  took  it  home  and  injected  a  modi- 
cum of  it  into  your  pen. 

But  the  preliminary  manipulation.  By  the  welkin  and  all  its 
planets !  'Twas  fraught  with  woe  exceeding  and  tribulation.  No, 
you  did  not  go  at  it  with  an  Indian  file — it  was  a  case  of  circular 
abrasion  by  the  wet  process,  for  like  some  mining  stocks  it  was 
soluble  in  water.  Pampered  laborers  in  the  technical  vineyard  as 
you  are — vain  voluptuaries  of  to-day,  satiated  sybarites !  all  you 
know  is  how  to  emba,the  your  pen  in  some  kind  of  hand-me-down, 
buy-no-other  solution,  warranted  by  the  manufacturers  of  even 
flow — the  which  accompanied  by  its  goose-quill  stopper,  and 
wrapped  in  its  dainty  and  gratuitous  serviette,  its  dip  cork  and 
clean  rag.  When  you  go  a-lettering  your  nerves  are  steady  and 
your  hand  as  light  as  the  angel  shapes  that  bless  an  infant's  dream. 
You're  a  spoilt  lot;  you've  been  spared  the  stick  and  brought  up 
on  the  bottle.    To  me  is  it  given  to  comprehend  why  Keats  wrote, 

"O  aching  tirn^I  0  moments  big  as  years!" 

I  understand;  he  wrote  with  the  wrought  ink  of  the  da.rk  ages. 
If  he  let  his  left  hand  know  what  his  right  hand  dideth.  both  got 
a  cramp.  One  must  needs  have  been  endowed  with  the  gracious 
gifts  of  bodily  vigor,  and  a  sound  heart.  It  was  worse  than  grating 
a  struck  bushel  of  horse  radish.  But  I  fail  to  fathom  why  they 
called  it  India,  ink ;  it  came  from  China.  I  think  it  must  have 
been  the  original  Chinese  puzzle  we  hear  about.  Probably  the 
Li  Hi's  were  ashamed  of  their  Chink  ink.  Come  to  ponder  it  over, 
Alphonso  holds  no  impregnable  patent  on  the  aesthetic  yet  compan- 
ionable, even  diverting,  onion  labelled  "Spanish."  These  generic 
terms,  like  proper  names,  are  often  difficult  to  account  for.  Not 
to  be  egotistical,  they  call  me  "Easy."  for  insta.uce — "which,"  as 
a  deceased  scientific  writer  of  some  note  has  said,  "which  is  ab- 
surd. ' ' 

You  call  to  mind,  don't  you,  you  of  the  older  school  (as  I  said 
before),  ere  wireless  telegraphy — in  the  days  when  engineers  recked 
little  and  cared  less  about  reinforced  concrete,  and  did  not  give  a 
hoot  whether  their  neutral  axis  was  situa.te,  lying  or  being  in  the 
floor  plate  above,  in  the  beam  beneath,  or  in  the  footing  under  the 
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earth— you  call  to  mind,  don't  you,  the  "demnition  grind"  in  those 
flat  saucers?  Bethink  yourself  of  the  crick  you  used  to  get  in  the 
neck  if  you  had  a  tracing  to  make  in  a  hurry,  and  arrived  at  the 
office  late,  but  found  your  nigrescent  fluidity  evaporated  to  a  black 
currant  jelly  consistency,  and  when  (stercoraceous  oxgall  and  slimy 
soap  unavailing)  it  was  up  to  you  to  sail  in,  seize  that  little  imp 
of  darkness  and  slush  round  for  a  fresh  brew? 

It  reminded  you  of  the  sign  that  a  friend  of  ours  who  was 
away  behind  in  his  work  put  on  his  door:  ''Surveys  and  Plans 
made  while  you  wait."  Funny,  wasn't  it,  how  every  table  you 
tried  was  shaky,  and  you  were  fated  to  get  your  incubator  (shall 
I  call  it)  on  a  high  spot,  provocative  of  a  grumbling  noise  like  a 
loose  dumb-bell  in  a  barrel  dragging  anchor  in  a  down-grade 
tunnel.  Has  your  memory  lapsed  concerning  that  "roughy"  spot 
that  you  tried — mistakenly — to  strike  because  it  seemed  like  some- 
thing doing.  Just  for  the  nonce,  ink  was  Avhat  you  wanted,  raven- 
black  liquid  nigrification  of  deepest  intensity.  You  learned  to  do 
two  things  at  once,  grind  ink  and  grind  teeth. 

You  would  start  off,  patiently,  pensively,  with  nice  clean  water 
in  a  scrupulously  cleansed  side-dish,  and  rub  and  rub  (round, 
round  and  rub),  sometimes  whistling  below  your  breath  like  the 
grooms  do  when  they  wield  the  curry  comb — then  grunt  softly  past 
the  dirty  clean  water,  or  ten  cent  sugar  period  (round,  round  and 
rub),  through  the  Creole,  or  fine  cut,  or  mud-pie  stage  (round,  round 
and  rub),  past  the  sad-colored  black-strap 
semaphore  (rub  and  rub  and  rub),  until  at 
length  ?fter  twenty  minutes  or  so  your  pro- 
duet  looked  as  Ethiopic  as  a  burnt  cork  in  the 
inside  of  a  blind  cow  wallowing  in  a  pile  of 
soot  during  a  heavy  thunderstorm. 

Pshaw !  a  trial  trip  with'  a  drawing  pen 
produced  only  a  dim  grey  line.  No,  more 
yet.  keep  at  it !  You  were  in  a  bad  case.  You 
wondered  if  stove  polish — anything  else — 
would  work.  You  chased  that  much-to-be- 
execrated.  fossilized  ink  about  that  saucer  like 
a  black  down  in  a  pigmy  circus  ring  (rub. 
rub,  rub).  Away  you  went  till  your  head 
swam.  Talk  about  radius  of  gyration,  talk 
about  the  mulberry  bush  (round,  round,  round — rub.  rub.  rub). 
You  had  to  hang  on  like  a  pup  to  a  root.  Watching  your  fist 
every  moment  or  two  sticking  on  a  dead  centre,  with  blinkers 
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goggled  and  brain  reeling,  you  considered  the  chipmunk  in  his 
treadmill,  going  and  going  and  arriving  nowhere.  "Grinding  pov- 
erty" (pish,  pish — tush,  tush) — here  was  a  very  wealth  of  it. 

Mind  how  that  perverse  cuff,  new  and  iridescent  in  its  pris- 
tine starchiness,  not  reversible,  either — mind  how  it  simply  had  to 
go  and  get  in  the  smeary  utensil  and  ere  long  impress  some  of  its 
Stygian  personality  upon  your  drawing  paper.  The  very  devil 
was  in  that  ebon  shaft  of  hard-boiled  ink  of  the  middle  ages,  with 
its  undecipherable  cabalistic  legend  in  gilt.  It  was  bewitched,  it 
was  fey. 

I  can  even  yet  see  the  specks  and  motes  and  hairs  and  other 
aerial  debris  that  gravitated  to  the  saucer.  In  good  and  very  sooth 
did  it  take  to  whiskers  as  naturally  and  enthusiastically  as  the 
Roumanian  rag  expert  in  your  back  lane,  who  yells  with  his  mouth 
full,  and  audibly  has  no  palate.  To  your  utter  confusion  it  seemed 
as  though  even  came  also,  from  the  utmost  bounds  of  the  sensible 
and  material  earth,  "the  hair  of  the  tail  of  the  dog  of  the  wild  man 
of  Borneo." 

Anyway,  once  you  attained  a  saturated  solution,  this  atmos- 
pheric flotsam  and  jetsam  would  inva.de  your  pen  and  clog  it,  and 
in  the  first  gust  of  passion  make  you  wish  you  knew  a  most  notable 
and  clustering  bunch  of  malevolent  verbiage.  Was  anvthing  under 
the  va.ulted  cope  of  heaven  more  exasperating?  This  old-time 
blacklead  was  as  the  fabled  course  of  true  love — it  ne'er  did  run 
smooth,  and  probably  not  of  it  was  written,  "dark  as  midnight 
was  the  flow." 

Then  the  oxgall  pot  would  be  seized — that  epitome,  that  con- 
centrated essence  of  odorous  abomination — and  you  would  sur- 
charge your  refractory  dusky  dye  with  an  adult's  dose  of  the  con- 
taminated run-easy. 

You  said  in  your  heart.  "  All  Gaul  is  divided  into  three  parts, 
eaeh  smellier  than  the  rest."  The  trouble,  this  time,  was  each  line 
got  more  than  the  lion's  share  of  the  blessed  paleolithic  ink. 

One  of  the  saddest  things  in  life  then  was  the  realization  that 
my  chief,  a  man  grown,  with  an  academic  thermometer  registering 
two  Old  Country  degrees  (one  of  them  a  Dublin  one — Dublin, 
where  no  dubs  come  from),  that  the  chief,  I  say.  could  imagine 
how  anybody  could  grind  ink  till  his  hand  trembled  like  a  corn- 
stalk riding  out  a  gale,  and  then  possibly  form  letters  without 
antlers  growing  on  them.  Your  pen,  like  the  heathen,  stumbled 
in  inky  darkness. 

If  so  be  it  were  a  border  you  were  afflicted  with,  it  evolved  a 
strange,  unnatural  Virginia  creeper  mis  en  scene.     The  pen  ex- 
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ploded  and  spluttered  like  a  pin  wheel.  Two  or  three  snags  caught 
meant  that  your  drawing  partook  of  the  scenic  characteristics  of 
a  certain  breed  of  dog  generally  to  be  found  between  the  hind 
wheels  of  a  fashionable  carriage.  (I  never  yet  met  anyone  who 
knew  the  name  of  the  breed,  but  it  is  a  sort  of  not  very  cheerful 
dog,  in  half  mourning — know  the  kind?  Well,  it  is  the  only  pie- 
bald dog  I  know  of  that  carries  his  tail  like  a  dipper  handle). 

Then  the  rubbing  dry  to  a  polish  of  your  wet  stick ;  if  no  rag 
were  handy,  the  office  towel  suffered,  or  maybe  the  furring  of  the 
lowest  portion  of  your  pant  leg.  This  was  to  prevent  your  stick 
cracking,  also  granulation  of  its  nether  latitudes.  If  cracks  came, 
the  only  remedy  lay  in  a  surgical  operation  ending  in  a  bandage 
of  glued  tracing  cloth.  If  granulation  set  in,  the  little  hard  pellets 
had  to  be  disintegrated  with  a  knife. 

Is  it  brought  back  to  your  memory  how  when  you  eventually 
achieved  a  choice  deep  vessel  of  jet-hued  fluidity,  you  would  attempt 
to  prevent  evaporation  by  wetting  the  rim  and  carefully  pressing 

the  cover  tight  ?  Many's  the  time 
and  oft  when  you  removed  the  lid 
you  absent-mindedly  laid  it  on 
your  well-stretched  drawing,  pro- 
jecting thereby  a  tolerably  accu- 
rate embossed  circle  like  unto  the 
ground  plan  of  a  standoipe  or  a 
silo.  When  your  toil  was  over, 
your  cuffs  were  dishclouts,  your 
vest  was  smeared,  collar  spotted, 
nose  smudged,  and  altogether  you 
were  a  realistic  echo  of  somebody 
in  a  bad  temper,  and  about  as 
useful  for  a  time  in  your  chosen 
profession  as  a  watch  with  appen- 
dicitis. 

How  a  pig-tailed  "  Oriental 
mixes  his  ink  and  keeps  clean, 
search  me!  Small  wonder  they  run 
to  laundries — and  opium.  I  remem- 
ber that  my  idea  of  the  game.  I  being  fecund  in  resource,  was  to 
don  a  bathing  suit  and  gloves  and  grind  one's  mediaeval  pigment 
asquat  in  a  bath-tub.  I  had  one  friend  who  sought  the  adventi- 
tious aid  of  an  old  silk  tile,  and  thereupon  read  a  treatise  before 
the  Etymological  Section  of  the  Literary  Society,  entitled.  "The 
Derivation  of  the  Term  'Black  as  Your*  Hat.'  "'  At  that  time  I 
was  convinced  that  some  such  procedure  was  the  proper  thing,  the 
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specks  to  be  strained  out  later  through  a  colander.  Such,  surely, 
must  be  the  inference  of  that  untranslatable,  gilded,  laundry  lan- 
guage adorning  the  stick.  Pardon  me  for  a  temporary  surrender 
to  the  seething  within  of  the  divine  afflatus,  but — 

There  was  an  idiosyncrasy  about  India  ink, 
'Twas  best  to  be  ground  in  an  odious  sink. 

But  hold,  your  patience  will  be  exhausted,  and  every  one  in  the 
mood  of  the  senior  Mr.  Weller,  who  on  a  certain  occasion  remarked, 
"but  vether  it's  worth  while  goin'  through  so  much  to  learn  so 
little,  as  the  charity  boy  said  ven  he  got  to  the  end  of  the  alphabet, 
is  a  matter  of  taste." 

However,  I  want  merely  to  explain  how  our  office  in  those  days 
got  "woke  up"  and  exchanged  the  tyranny  of  the  old  line  India 
ink  stick  for  the  solane  of  the  bottle,  how  it  adopted  the  "Higher 
Inkism."  I  know  that  surveyors  like  a  story  with  a  good  plot  to 
it  naturally,  but  'twas  but  a  brief  episode,  and  withal,  no  fiction- 
embellished  tale.  It  happened,  of  course,  in  the  big  draughting 
room.  How  well  I  remember  it.  As  your  respected  Secretary 
would  say.  "the  following  gentlemen  were  present."  First  me;  I 
was  excessively  busy,  having  ffot  my  level  book  all  messed  up 
through  want  of  a  little  foresir/ht  ;  then,  there  was  Mr.  Brown,  en- 
gaged on  a  colored  sketch  that  no  artist  could  paint;  lastly,  the 
chief — but  more  of  these  later. 

The  usual  expensive  Brussels  carpet  covered  the  floor;  the 
familiar  mottos  and  such  like  adorned  the  walls.  Everything  bound 
in  Russia  leather,  the  library  made  a  brave  showing  with  its  tech- 
nical reference  books — "The  Complete  Angler,"  "The  Hundred 
Best  Receipts  for  Fly  Oil,"  and  the  rest.  Over  the  door  was  "God 
Bless  our  House  when  Daddy's  in  the  Bush."  The  field-note  cup- 
board bore  evidence  to  the  broad  culture  of  the  chief,  for  its  in- 
scription ran  "Animis  Opibusqne  ParaW'—no  unfit  maxim  for 
the  land  surveyors  even  of  this  date  and  place,  being  of  course  pure 
Latinity  for  "Ready  to  Stake  Life  and  Property." 

The  chief  was  Irish,  a.s  I  said,  married,  nine  children ;  used 
to  advise  his  pupils  not  to  marry  if  they  wanted  to  be  successful; 
if  they  did,  they  became  so  much  matched  lumber.  He  ate  Higher 
Mathematics  like  a  sword  swallower.  I  remember  when  I  first 
came,  and  tried  to  be  sociable.  It  was  an  off  day,  and  he  was 
calmly  discussing  his  lunch,  poring  over  a  chapter  of  Quaternions, 
and  licking  his  lips — over  which,  I  know  not.    I  ventured  a  SUo-_ 
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gestion  that  his  page  of  equations  looked  like  blank  verse  with 
the  colic. 

"Young  man,"  responded  the  chief,  gravely,  "Quathernions 
are  the  poethry  av  mathematics;  for  universalithy,  that  atthribute 
of  your  Homer,  and  Dante  and  Shakespeare — is  the  very  essintial 
oil  of  Quathernions."    I  succumbed. 

In  common  with  others  of  the  old  school,  upon  hearing  first 
of  it,  the  chief  was  quick  to  damn  hand-me-down  ink  as  the  "devil's 
frippery  and  seduction."  He  found  it  difficult  to  violently  wrench 
free  from  tradition. 

"That  botthled  matharial  can't  bey  anny  good,"  he  declared; 
"I  av  used  rubbed  ink  frish-made  daily  for  forthy-five  year. 
Th'ould  things  be  the  bist." 

Here  the  assistant  looked  up  from  his  labor  of  emptying  half 
a  barrel  of  riotous  blazonry  atop  of  a  title — already  it  was  as  big 
and  floppy  as   a    "merry  widow" 
worn  by  a  suffragette — and  he  chip-  «  __T1 

ped  in  and  still  further  desecrated  ]PJ  i^Si7 
the  accustomed  environment  of  grace,  -»lr  ^V&SlBi 
mercy  and  peace.  My  pet  aversion 
—was  this  assistant,  super-supercil- 
ious, so  self-sufficient.  I  used  to 
wonder  if  there  was  not  something  I 
could  put  in  his  coffee  secretly  and 
cure  him  at  home.  He  was  tall  and 
had  an  ingrowing  voice  cast  from 
Cockney  patterns.  A  pet  affection 
was  a  blue-flowered  waistcoat  with 
whole  battalions  of  large  thirty-two 
candlepower  buttons.  He  wore 
a  glass  in  his  eye,  and  more 
rings  on  his  fingers  than  Sa- 
turn —  also  spats.  I've  known 
him  cross-section  a  doleful  dump 
of  street  cleanings  in  tan  shoes  and 
lavender  spats.  He  revelled  in  Troy 
weight  machinery  about  his  necktie.  Habitually  he  smoked  a  bull- 
dog pipe  that  smelt  like  the  very  old  Nicotine.  His  conversation 
and  life  were  likewise  in  display  type,  and  to  hear  him  talk  you 
would'  have  thought  him  possessed  of  all  the  winnowed  and  garnered 
engineering  wisdom  of  the  ages,  whereas  in  truth  he  had  only  built 
a  couple  of  pigeon-hole  dams  and  dabbled  in  a  few  other  technical 
trivialities.  How  could  one,  I  enquire,  either  favor  or  respect  such 
an  individual — a  sort  of  pseudo-scientific  pop-gun.  always  goino-  off 
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of  himself  at  the  slightest  provocation,  and  who  put  on  more  airs 
than  a  Dovereourt  goat  with  an  old  pair  of  corsets.  Have  you  met 
that  kind?  Ever  try  to  argue  with  him?  Although  he  didn't 
know  a  hyperbole  from  a  parabola,  he  simply  couldn't  confess  him- 
self wrong;  like  the  cheese  in  the  package,  he  would  crawl  out  of 
it  somehow.   But  enough  of  this. 

Invariably  Mr.  Brown  cast  more  disparagement  upon  me  and 
my  brand  of  inkcraft  than  the  chief  himself.  If,  perchance,  I  was 
being  criticized,  he  would  stand  and  grin  through  that  ridiculous 
monocle  of  his,  with  an  intolerable  expression  of  amused  interest. 
Now,  having  decided  that  it  was  nobler  in  a  man  to  carry  a  transit 
over  his  shoulder  than  a  shovel,  and  with  the  Second  Year  A.  S. 
germ  in  my  system,  can  you  doubt  that,  having  accidentally  come 
to  know  and  bless  the  name  of  Stiggin's  Ink,  the  pendulum  of  my 
ambition  to  grind  the  heathen  article  had  about  reached  the  limit 
of  its  arc  ? 

"But  you  have  never  used  Stiggin's  Ink,"  I  expostulated, 
pursuing  an  argument  that  became  almost  a  scene. 

"Stiggin's!  Oh,  I  say!"  echoed  the  assistant  in  his  accus- 
tomed tone  of  mockery,  his  aristocratic  nose  tip-tilted  in  scorn,  "a 
vain  thing  fondly  invented.  Strikes  me,  the  trouble  with  you 
young  'uns  at  the  School  is  that  you  think  you  know  it  all.  My 
word!  you  rub  up  ink  like  a  half-breed  cook  brews  coffee — it's 
either  too  bally  thick,  or  too  bally  thin,  or  it 's  chock  full  o '  grounds. 
Why,  blime  me,  it's  grind  my  own  jolly  well  decent  stuff  for  a 
plan.  Look  at  this  lettering  now,  I  say,  black  as  your  boot — that's 
the  way  to  have  ink,  ain't  it,  chief?  That's  what  you  call  ink." 
And  he  purred  along,  and  me  crestfallen,  and  the  chief  commend- 
ing. "No,  siree, "  continued  Mr.  Brown,  "none  of  that  stuff  for 
me.  At  the  Registry  Office  thay  siy  it  jolly  well  fides  out,  and 
then  where  are  their  bloomin'  records?" 

"Yes,  that's  the  kind  of  thing,"  after  examination,  commented 
the  chief;  then  with  some  asperity,  "Be  the  powers,  Aisy,  you 
railly  ought  to  pay  hade  to  Mr.  Brown.  I  niver  like  your  ink, 
someway.  Watch  how  he  does  it  next  toime.  Rimimber  the  name 
of  ye,  Aisy,  and  'Aisy  does  it'  ye  know.  'Nothing  should  be  done 
in  haste  'cipt  catching  fleas' — that's  an  ould  proverb." 

Mr.  Brown  gave  an  upward  shear  to  one  side  of  his  circular 
optic  glazing,  it  shot  downwards,  and  he  guffawed  hugely.  "Right, 
right-o,  chief,"  said  he,  when  his  paroxysm  had  moderated  to  the 
old  familiar  smile.  I  gritted  my  teeth  and  in  silence  wished  I  were 
in  Russia  alone  with  that  man,  and  I  the  Czar— that  is,  the  Czar 
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with  a  safety  factor  of  400  guards  of  the  imperial  person.  Mr. 
Brown  slowly  screwed  his  double  sash  in  place,  and  resumed  his 
drawing  pen  with,  "Yes,  Easy,  you've  a  brisk  lot  to  learn  yet/' 
the  while  a  sardonic,  facial  expression  as  though  some  great  sorrow 
had  come  to  him. 

Right  there  I  noticed  something  peculiar  in  the  assistant's 
movements— caught  his  eye  momentarily— could  I  be  right  ?  With 
that  transient  gleam  from  the  obtrusive  monocle  did  there  dart  a 

weeny,  little  isolated 
arrow  of  menace  ?  I 
had  either  to  fight  or 
get  licked  lying-  down. 

I  finished  my  task 
and  convoyed  my 
fresh  saucer  of  ink 
over  to  the  chief,  who, 
by  the  way,  was  im- 
patiently waiting  to 
complete  a  sketch 
which  had  to  catch 
the  noon  mail.  What- 
ever happened,  the 
dish  slipped  through 
his  fingers  and  landed 
skew  -  "g"*  on  the 
floor.  The  language  he  employed  towards  me  did  not  fall  exactly 
as  the  grateful  dew  upon  the  green  and  tender  herb  of  the  field. 
However,  talking  of  super-heated  language.  I  care  not  who  does 
the  swearing  of  a  country,  if  I  build  its  dams. 

"How  in  the  humping  hickory  d'ye  think  Oi'm  to  finish #this 
now?"  he  queried,  catching  his  breath.  For  a  brief  space  the 
silence  was  that  oppressive  one  could  stick  thumbtacks  in  it. 

Even  a  worm  will  turn.  "Maybe  Mr.  Brown '11  lend  you  some 
of  his,"  insinuated  I,  with  never  a  smile,  valorously  challenging 
fame  and  glory.  "There  in  that  top  drawer,"  I  nodded  to  the 
assistant,  "covered  over  with  your  newspaper."  The  eye-glass 
took  a  sudden  drop,  and  so  did  Brown,  Esq. 

The  chief  was  in  a  hurry,  and  there  was  nothing  for  it.  I 
had  Sir  Assistant.  He  was  harried  and  undone.  "Eh.  what? 
Confound  it!  Go.  blime  me!"  Just  like  that.  "It's  a  bottle  of 
Stiggin 's  Ink.  that  new-fangled  stuff,  don 't  yer  know,  that  they  pre- 
sented to  me  to  try — Piper's  shop  downstairs,"  thus  he  owned  up, 


*For  value  of  "g" 


see  anv  standard  text  book. 
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elevating  it  with  a  ludicrous  over-the-fence-is-this-your-cat  expres- 
sion. 

The  chief,  straightening  his  back  and  face,  softly  enquired, 
"The  kind  that  makes  those  bee-u-thiful  black,  very  black  lines?" 

"Yes,  sir,  guess  I  got  hold  of  an  extra  good  bottle.  There's  a 
drop — only  a  drop — left  at  the  bottom,"  and  he  handed  it  to  the 
chief,  looking  as  foolish  as  a  man  caught  standing  on  his  own  foot. 
Misfortunes  never  come  singly.  Slip,  plunk,  splash — and  the  pre- 
cious1 bottle  took  a  personally  conducted  tour  around  oar  feet. 

"Aisy,"  spoke  the  chief,  twisting  to  me  with  a  jerk,  and  with 
something  of  the  lambent  aurora  of  a  smile  pervading  the  purlieus 
of  his  mouth,  "Aisy,"  he  commanded,  "skin  down  to  Piper's  shop 
and  buy  a  pint  and  a  half  of  Stiggin's  Ink.  Git  anny thing  to  irri- 
gate a  pen."  And  he  gave  a  last,  long,  resigned  sigh,  not  unlike 
a  sand  pump  in  deep  thought. 

"Yes,  sir,"  was  my  response,  already  half  out  the  door,  "shall 
I  get  the  waterproof  kind,  sir?" 

"Share,  to  be  shure,"  dreamily  responded  he,  "procure  th'  am- 
phibious kind.    Maybe  I '11  want  to  wape  whin  I  use  it." 

You  will  be  expecting  that  by  now  Mr.  Assistant  was  in  a  state 
bordering  on  nervous  collapse.  Disillusion  yourself,  please.  Just 
as  I  was  disappearing,  he  called,  accompanied  by  his  faithful  eye- 
glass: 

"Yes,  and — I  say — Easy,"  came  the  request,  "heah's  five  and 
twinty  cents  to  get  me  a  fresh  bottle,  and  look,  see  that — er! — see 
that  they  slit  the  quill  so's  a  cove  can  jolly  well  write  with  it.  NowT 
go — there's  a  good  chappy." 

•I  went.    Didn't  I  just! 

Thus  it  was  that  in  our  office  the  ink  of  the  ancients,  with  its 
attendant  corporal  labor  and  aqueous  circumagitation,  had  to  take 
to  Tamarack  Township  before  the  Stiggin's  commercial  juggernaut. 
Sounded  had  been  the  death-knell  for  the  phrase,  "Everyone  his 
own  blacksmith."  I  know,  like  the  surveyor  called  in  about  the 
line  fence,  that  much  can  be  said  on  both  sides,  sometimes  not 
quietly  either,  but  I  intend  having  my  say  to  the  end.  I  gave  up 
wearing  sticking  plaster  at  my  finger  tips  to  keep  my  nails  clean, 
for  from  that  time  the  Oriental  product  that  had  to  be  hand- 
churned  was  as  extinct  as  the  Great  Auk,  or  the  Dodo,  or  the 
Winged  Crocodile,  or  the  Millionaire  Engineer,  or  the  Dishonest 
Contractor. 

It  was  gone,  and  with  it  the  daily  grind.    Plans  of  same  may 
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be  seen  at  the  office  of  the  Government  Engineer.  There's  a  time 
for  everything — beshrew  me  else — but  in  this  epoch  of  strenu- 
ous Rooseveltism,  none  for  the  hand-wrought  ink.  It  is  as  obsolete 
as  pyramidal  duck  eggs  in  a  surveyor's  office  in  this  year  of  grace. 

Petrified  India  Ink  as  an  institution  was  interesting.  It  is 
not  all  uncelebrated  and  unsung,  for  a  certain  minstrel,  albeit  with 
broken  voice  and  shivered  harp,  has  it  thus — 

Conceive  him  if  3^011  can, 
A  rotary  fist  young  man ; 

An  India-Inkety, 

Grind-at-the-sinkety, 
Black-to-the-ears  young  man. 
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BY  J.  W.  TYRRELL,  D.L.S.,  HAMILTON,  ONT. 

Port  Churchill  may  be  regarded  as  the  gateway  through  which 
we  have  every  reason  to  believe  in  the  no  very  distant  future  a 
large  share  of  the  products  of  our  western  Provinces  is  destined 
to  pass  on  its  way  to  the  great  markets  of  the  world.  This  state- 
ment is  not  made  thoughtlessly  or  without  some  knowledge  of  the 
subject,  for  since  the  years'  1885  and  86,  when,  as  hydrographer 
and  meteor  oloiri  ml  observer  on  the  Gordon  expedition  to  Hudson 
Bay,  I  spent  a  year  and  a  half  on  its  desolate  shores,  I  have  made 
the  study  of  Hudson  Bay  and  the  question  of  its  navigation  and 
development  a  part  of  my  life's  work,  and  it  is  because  of  this  fact 
and  the  consequent  acquisition  of  a  considerable  amount  of  first 
hand  knowledge  of  the  subject  that  I  have  been  prompted  to 
inscribe  this  paper. 

Although  discovered  nearly  three  hundred  years  ago,  Hudson 
Bay  has  remained  up  to  the  present  time  a  comparatively  un- 
known sea,  and  an  entirely  undeveloped  ^source  of  wealth  to  our 
country.  Although  possessing  an  area  five  times  as  large  as  our 
Great  Lakes  combined,  and  a  tidal  coast  line  of  about  six  thou- 
sand miles,  at  no  place  is  this  as  yet  accessible  by  any  form  of 
improved  highway,  and  can  still  be  reached,  from  the  settled  parts 
of  Canada,  only  by  means  of  canoes  or  other  small  boats  follow- 
ing the  routes  of  some  of  our  God-given  streams. 

Into  the  bay  are  discharged  a  score  of  mighty  rivers,  some  of 
which  rank  among'  the  largest  on  the  continent,  although  an  un- 
fortunate feature  of  many  of  them  is  that  they  are  extremely 
shallow  at  their  mouths. 

This  is  not  so,  however,  in  the  case  of  the  Churchill,  the  mouth 
of  which,  after  careful  survey,  was  found  to  afford  an  excellent 
natural  harbor  with  nine  fathoms  of  water  at  low  tide  up  to  the 
entrance,  and  from  four  to  five  fathoms  within. 

A  map  of  this  harbor,  prepared  from  my  own  surveys,  made 
on  different  occasions,  appears  in  my  recent  issue  of  Sub-Arctics, 
and  shows  the  relative  positions  of  the  various  points  of  interest, 
such  as  the  Hudson  Bay  Company's  post,  Old  Fort  Prince  of 
Wales,  the  Mission  Station,  Sloop's  Cove,  where  the  Furnace  and 
Discovery  wintered  in  1741 ;  the  whaling  station  on  the  east  side 
of  the  harbor,  the  available  anchorage  for  ships,  the  best  railway 
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terminal  site,  and  lastly,  the  Police  Barracks  only  recently  estab- 
lished by  Major  Moodie  and  his  men. 

Historical  Summary. 

Before  dealing  with  the  more  important  questions  of  resources 
and  navigation  of  the  bay,  it  may  be  of  interest  to  briefly  review 
the  history  of  its  discovery  and  exploration.  As  every  Canadian 
school  boy  knows,  the  discovery  of  the  bay  was  made  by  Henry 
Hudson  in  the  year  1610.  Being  an  experienced  navigator  in  for- 
eign seas,  he  was  given  command  of  the  "Discovery,"  a  small 
vessel  of  55  tons,  and,  outfitted  by  English  capitalists,  he  set  sail 
for  the  discovery  of  the  long-looked-for  northwest  passage.  In 
the  accomplishment  of  this  object  he  was  unsuccessful,  although 
the  greater  achievement  attended  his  efforts,  for  which  distinc- 
tion he  forfeited  his  own  life  and  that  of  his  son,  both  of  whom, 
with  a  loyal  carpenter,  John  King,  were  sent  adrift  in  an  open 
boat  by  a  mutinous  crew,  the  leaders  of  whom  were  soon  after- 
wards murdered  by  Eskimos.  Such  was  the  first  tragic  scene  en- 
acted by  civilized  men  in  the  great  theatre  of  Hudson  Bay. 

Although  the  discovery  of  the  bay  is  attributed  to  Hudson, 
that  of  Hudson  Strait  was  made  by  Sir  Martin  Frobisher,  who  in 
command  of  three  small  vessels,  two  of  25  tons  and  one  of  only 
10  tons,  sighted  the  eastern  entrance  to  the  strait  in  July,  1576, 
and  two  years  later,  with  a  fleet  of  fifteen  ships,  in  quest  of  ore, 
entered  Hudson  Strait  and  "sailed  several  days  westward  through 
it." 

John  Davis  in  1585  re-discovered  the  strait,  and  in  1602  George 
Weymouth  in  the  "Discovery"  sailed  a  considerable  distance  up  it. 

Following  the  discovery  of  the  bay  by  Hudson,  Sir  Thomas 
Button  re-entered  it  in  1612,  and  after  spending  the  summer  in 
exploring  the  north  and  western  shores,  he  wintered  in  the  mouth 
of  the  Nelson  River,  and  was  thus  the  first  to  successfully  pass  a 
winter  in  the  bay  and  to  return  with  the  fruits  of  his  labors. 

In  the  summer  of  1615  Baffin  passed  through  Hudson  Strait 
and  into  the  bay  in  search  of  a  northwest  passage,  but  finding  none 
he  returned  the  same  season  to  England. 

In  May,  1619,  Captain  Jens  Munk,  in  command  of  a  Danish 
Arctic  expedition,  sailed  from  Copenhagen  with  two  small  vessels 
and  a  total  of  sixty-four  men. 

He  reached  the  entrance  to  .Hudson  Strait  (Fritum  Christian, 
as  named  by  him)  on  July  the  11th.  and  after  experiencing  much 
difficulty  and  escaping  many  dangers  in  his  little  crafts,  chiefly 
from  the  meeting  with  drifting  ice.  he  entered  Hudson  Bay  and 
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apparently  crossed  it  in  a  comparatively  direct  course  to  the  mouth 
of  the  Churchill  River,  which  harbor  he  entered  early  in  Septem- 
ber, and  was  thus  the  first  white  man,  so  far  as  we  know,  to  enter 
that  port. 

Munk  named  this  country  in  the  vicinity  of  Churchill  ' 1  Novam 
Daniam,"  and  after  securing  his  vessels  as  best  he  could,  he  sent 
out  exploring  parties  both  to  the  north  and  south.  Finding  no 
better  harbor  on  the  coast  than  Churchill,  he  decided  to  spend 
the  winter  there,  and  accordingly  moored  his  ships,  as  nearly  as 
can  be  ascertained  from  his  own  description  and  crude  sketch, 
directly  in  front  of  the  present  H.  B.  Company's  Trading  Sta- 
tion. Two  or  more  small  buildings  appear  to  have  been  erected 
upon  the  west  side  of  the  harbor,  and  this  constituted  the  earliest 
known  occupation  of  this  most  important  harbor  on  the  shores  of 
Hudson  Bay.  The  experiences  of  that  early  occupation,  more- 
over, form  one  of  the  saddest  pages  in  its  whole  history,  for  with- 
out relating  all  the  terrible  details  of  their  sufferings,  we  are  in- 
formed by  Munk  that  he  himself  and  two  sailors  were  the  only 
survivors  of  that  awful  winter. 

The  immediate  cause  of  their  destruction  was  due  to  a  linger- 
ing disease,  which  was  undoubtedly  scurvy,  the  result  of  inactivity, 
uncleanliness  and  dissipation. 

During  the  year  1631  two  expeditions,  under  the  respective 
commands  of  Captain  Luke  Fox  and  Captain  Thomas  James,  were 
engaged  in  exploratory  work  in  Hudson  Bay — the  latter  wintering 
on  Charlton  Island,  where,  because  of  inexperience  and  ignorance, 
much  suffering  was  endured.  Both  expeditions  were  of  little  geo- 
graphical importance,  and  returned  to  England,  from  whence  they 
had  sailed. 

So  little  interest  resulted  from  the  efforts  of  these  last  two 
expeditions  that  for  a  period  of  thirty-seven  years  we  have  no 
record  of  other  ships  having  visited  the  bay;  but  history  informs 
us  that  in  1659  information  concerning  the  great  bay  was  obtained 
by  two  French-Canadian  fur  traders — Radisson  and  Groseilliers — 
who  were  so  impressed  with  the  possibilities  of  trade  in  that  quar- 
ter that  they  returned  to  Quebec  with  the  object  of  interesting  cap- 
ital in  a  project  to  establish  permanent  trading  posts  on  its  shores. 

Meeting  with  opposition  rather  than  support  at  Quebec,  Gro- 
seilliers sought  assistance  at  the  English  settlement  of  Boston,  and 
later  at  Paris,  but  at  all  of  these  places  he  failed  in  the  accomplish- 
ment of  his  purpose.  However,  at  Paris  in  1667  the  British  Am- 
bassador, Lord  Preston,  hearing  of  the  proposals  of  the  French- 
Canadians,  sent  them  with  a  letter  to  Prince  Rupert  in  England, 
who  received  them  well  and  endorsed  their  project.    Others  be- 
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came  interested  with  him,  and  the  result  was  that  a  vessel  of  fifty 
tons — the  "Nonsuch" — was  outfitted,  placed  under  the  command 
of  Captain  Zachary  Gillam,  and  accompanied  by  Grbsseilliers,  was 
dispatched  on  the  3rd  of  June,  1668,  as  the  first  trading  ship  to 
the  shores  of  Hudson  Bay.  The  "Nonsuch"  reached  the  strait  on 
August  4th  and  passed  through  into  the  bay  on  the  19th  of  the 
same  month.  Sailing  southward  down  the  Eastmain  coast,  the 
mouth  of  the  Rupert  River  was  reached  on  the  29th  of  September, 
and  here  a  stockaded  log  fort  was  built  and  named  Fort  Charles, 
after  the  king,  and  this  was  the  first  trading  post  established  in 
the  bay.  Here  the  members  of  the  expedition  spent  the  winter 
with  fruitful  results,  and  upon  the  return  of  Gillam  to  England 
the  following  summer,  Prince  Rupert  and  his  associates  applied 
to  Charles  II.  for  an  exclusive  charter  to  trade  in  Hudson  Bay 
and  the  territory  beyond.  This  was  granted  on  the  2nd  of  May, 
1670,  whereupon  one  Charles  Bayly  was  immediately  sent  out  as 
the  first  Governor  of  the  company  to  establish  Fort  Rupert,  at  the 
mouth  of  the  Rupert  River. 

Gradually,  from  year  to  year,  other  forts  were  established  at 
Albany,  Moose,  Eastmain,  Severn,  York  and  Churchill,  but  not 
without  serious  opposition  from  the  French,  who  opposed  every 
move  and  made  conditions  most  uncomfortable  for  the  English 
company  until  the  year  1713,  when  the  struggle  was  terminated, 
and  by  the  Treaty  of  Utrecht  the  French  relinquished  all  claims 
to  the  territory  about  Hudson  Bay. 

In  1719.  two  vessels  under  the  command  of  Captain  James 
Knight,  sailed  from  England  with  the  object  of  exploring  the  north- 
ern portion  of  Hudson  Bay  and  the  mythical  Anian  Strait,  but  the 
expedition  became  wrecked  near  the  east  end  of  Marble  Island, 
upon  which  a  house  was  erected.  In  this  the  survivors  of  the 
ill-fated  crews  existed  for  several  years,  until  they  most  miserably 
perished  from  starvation  and  scurvy,  the  facts  not  becoming  known 
until  the  year  1769.  when  they  were  obtained  by*  Samuel  Hearne, 
who  was  that  year  engaged  in  whale  fishing  at  the  island  and  acci- 
dentally discovered  the  remnants  of  the  expedition,  and  from  the 
Eskimos  learned  the  sad  details  of  their  fate. 

Time  will  not  permit  in  this  brief  summary  to  even  outline 
the  discoveries  of  all  the  expeditions  that  have  sailed  into  Hudson 
Bay.  but  the  names  and  dates  of  some  of  those  following  are  here 
given : 

Dobbs  in  1737 ;  Middleton  to  Churchill  and  Chesterfield  Inlet 
in  1741;  Dobbs  to  Port  Nelson  and  Chesterfield  Inlet  in  1746; 
Christopher  to  Chesterfield  Inlet  in  1761 ;  Norton  to  Chesterfield 
Inlet  in  1762 ;  Samuel  Hearne — who  accomplished  one  of  the  most 
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notable  journeys  in  history — from  Fort  Churchill  to  the  mouth  of 
the  Coppermine  River,  during  the  years  1769-70-71-72;  Captain 
Charles  Duncan,  to  Rankin  and  Chesterfield  Inlets  in  1791;  Sir  W. 
E.  Parry,  in  the  Fury  and  Hecla,  to  Fox  Channel  and  Fury  and 
Hecla  Straits  in  1821;  Captain  Back,  to  north  of  bay  in  the  '"Ter- 
ror" in  1836;  Dr.  John  Rae,  from  Churchill  to  Repulse  Bay,  Com- 
mitte  Bay  and  Gulf  of  Boothia  from  1845-47. 

The  famous  but  ill-fated  Franklin  expedition  of  1845  did  not 
enter  Hudson  Bay,  and  is  therefore  not  included  in  our  summary, 
nor  are  the  forty  or  more  relief  expeditions  which  engaged  in  the 
search  for  the  lost  explorers.  It  may  be  of  interest,  however,  to 
note  in  passing  that  it  was  Dr.  John  Rae — relatives  of  whom  still 
live  in  Hamilton  and  Dundas — who  in  1853-54  obtained  the  first 
definite  information  regarding  the  fate  of  Franklin  and  his  men. 
Four  years  later  Captain  F.  L.  McClintock  cleared  up  the  mystery 
by  discovering  a  record  from  the  lost  expedition,  and  full  infor- 
mation as  to  its  awful  sufferings  and  complete  destruction,  off  the 
shores  of  King  William  Island. 

Following  the  explorations  of  Dr.  John  Rae.  discovery  in  the 
Hudson  Bay  district  experienced  a  long  period  of  stagnation,  but 
with  the  opening  and  development  of  the  Canadian  West  the  neces- 
sity of  improved  and  extended  transportation  facilities  presented 
itself,  and  the  Dominion  Government  undertook  to  investigate  the 
possibilities  of  Hudson  Bay  and  Strait  as  a  commercial  route  to 
Europe.  For  the  accomplishment  of  this  important  undertaking 
Lieut.  A.  R.  Gordon.  R.N..  was  placed  in  command  of  the  steamer 
Nentune  in  the  year  1884  and  the  steamer  Albert  in  the  vears 
1885  and  1886,  and  with  the  assistance  of  a  strong  staff  of  officers, 
thorough  a.nd  continuous  meteorological,  tidal,  magnetic  and  ice 
observations  were  taken  at  seven  of  the  most  salient  points,  both 
winter  and  summer,  for  the  space  of  three  years. 

During  the  summer  seasons  hvdrographic  and  topographical 
surveying  was  vigorouslv  prosecuted,  and  in  this  department  of  the 
work  largely  was  the  writer  engaged. 

During  the  winter  of  1885-86  he  also  acted  as  observer  at  Big 
Island,  near  the  centre  of  the  north  shore  of  Hudson  Strait,  prob- 
ably the  most  advantageous  observation  point,  both  because  of  its 
prominent  geographical  position  and  its  high  altitude  of  four  hun- 
dred and  fifty  feet  above  the  sea  level.  In  1893,  in  company  with 
my  brother,  J.  B.  Tyrrell,  then  of  the  Canadian  Geological  Sur- 
vey, and  again  in  1900  it  fell  to  my  lot  to  re-visit  the  shores  of 
Hudson  Bay. 

During  the  summer  of  1897  Commander  Wakeham,  in  the 
steamer  "Diana,"  was  again  sent  to  Hudson  Strait  by  the  Can- 
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adian  Government  to  further  investigate  conditions  there,  and 
during  the  years  1903  and  1904  A.  P.  Low,  in  command  of  the 
steamer  Neptune,  on  behalf  of  the  Government  of  Canada,  made 
a  most  fruitful  voyage  into  the  bay  and  channels  to  the  north 
of  it,  and  has  since  published  the  most  complete  and  comprehensive 
report  upon  that  section  of  the  globe  that  I  have  yet  seen. 

During  the  summer  of  1905  it  again  fell  to  my  lot  to  re-visit 
the  bay,  on  which  occasion  I  made  a  complete  survey  of  the  harbor 
of  Fort  Churchill — the  most  important  upon  the  coast. 

Besides  the  names  above  mentioned,  many  others  have  con- 
ducted explorations  in  the  bay  of  greater  or  less  extent,  particu- 
larly among  the  mariners  of  the  Hudson's  Bay  Company.  Special 
credit  is  due  to  the  extensive  work  of  Dr.  Robert  Bell,  of  the 
Geological  Survey,  who  has  contributed  largely  to  our  general  store 
of  knowledge  regarding  the  Hudson  Bay  district. 

Resources. 

Under  this  heading  we  have  to  consider  one  of  the  important 
questions  in  connection  with  the  opening  up  and  development  of 
the  Hudson  Bay  region.  If  the  local  resources  are  of  limited  ex- 
tent and  little  value,  then  the  difficulties  of  creating  an  outlet  for 
commerce  from  our  western  wheat  fields  to  Europe  by  way  of 
Hudson  Bay  and  Strait  assume  a  serious  aspect;  but  if  it  be  true 
that  the  local  resources  are  of  large  extent  and  great  value,  surely 
the  success  of  a  well  advised  railway  project  to  some  point  on  the 
coast  of  Hudson  Bay  is  assured. 

Classifying  the  natural  resources  of  the  Hudson  Bay  district 
under  the  three  great  divisions  of  animal,  vegetable  and  mineral 
kingdoms,  we  will  begin  with  the  first  and  briefly  review  the  Avhole 
subject,  dwelling  only  upon  such  items  as  have  come  under  my  per- 
sonal observation. 

1.    Animal  Products. 

By  far  the  most  valuable  animal  product  is  the  Bight  Bow- 
head  or  Greenland  Whale,  which  is  found  in  the  northern  parts 
of  Hudson  Bay  and  Strait,  It  is  the  species  from  which  the  whale- 
bone of  commerce  is  derived,  as  well  as  a  large  amount  of  valuable 
oil.  It  is  deeply  to  be  regretted  that  these  precious  creatures  are 
much  less  abundant  than  they  were  some  years  ago.  but  still  they 
are  well  worth  the  looking  after,  as  the  commercial  value  of  a  single 
specimen  ranges  from  ten  to  twenty  thousand  dollars,  depending 
upon  size  and  consequent  production  of  bone  and  oil. 

According  to  a  statement  contained  in  report  of  A.  R.  Gor- 
don, 1886.  the  average  value  of  each  whaling  cargo  from  the  year 
1846  to  1875  was  $47,220,  and  according  to  report  of  A.  P.  Low. 
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1904,  from  information  supplied  by  the  noted  American  whaler 
Captain  George  Cromer,  the  average  value  of  a  whaling  cargo  from 
Hudson  Bay  between  the  years  1891  and  1904  was  about  $35,000— 
sixty-eight  whales  having  been  captured  upon  nineteen  whaling 
voyages,  all  of  which  were  American. 

White  Whales. — Perhaps  second  in  importance  and  value  to 
the  right  whale  fishery  is  that  of  the  white  whale,  a  much  smaller 
though  a  very  much  more  abundant  animal.  In  point  of  numbers 
I  would  judge  that  the  white  whale  far  exceeds  all  other  species 
of  water  mammals  combined,  for  in  many  places  and  at  various 
times  I  have  seen  the  surface  of  the  bay  appear  as  a  living,  plung- 
ing mass  of  white  from  the  great  schools  of  these  creatures,  nor 
do  they  appear  to  be  appreciably  diminishing  as  some  other  ani- 
mals are.  I  observed  them  in  apparently  as  great  numbers  about 
the  mouths  of  the  Churchill  and  Nelson  Rivers  in  1905  as  I  had  in 
the  same  localities  twenty  years  before,  although  large  numbers 
of  them  are  annually  captured  at  various  points  by  the  Hudson's 
Bay  Company,  who  find  in  them  a  profitable  source  of  revenue,  the 
oil  and  hide  products  of  one  animal  being  worth  on  the  average  of 
about  thirty  dollars. 

The  Narwhal  or  Sea  Unicorn  is  another  valuable  species  of 
whale  found  in  the  northern  parts  of  the  bay  and  strait,  but  it 
is  of  comparatively  rare  occurrence.  The  remarkable  feature  a,bout 
this  animal  is  that  it  possesses  a  long,  straight  spiral  horn  of  very 
fine  ivory  extending  from  the  upper  jaw  directly  in  line  with  the 
body.  The  length  of  the  horn  in  an  adult  male  is  frequently  about 
eight  feet,  and  in  value  is  worth  from  $2.50  to  $3  per  pound. 

The  Walrus  fishery  probably  ranks  next  in  value  to  that  of 
the  white  whale,  for  this,  the  largest  species  of  the  seal  family,  is 
abundant  almost  everywhere  throughout  the  northern  parts  of 
Hudson  Bay  and  the  strait.  In  1885  and  1886  I  met  with  great 
numbers  of  them  along  the  north  shore  of  Hudson  Strait,  also 
in  the  vicinity  of  the  Digges,  the  Ottawa  a.nd  the  Sleeper  Islands, 
about  the  sandy  shores  of  which  they  delisrht  to  sport  and  feed 
upon  the  clams  and  other  shell  fish  which  they  dig  from  the  sand 
in  shallow  waters  with  their  long  ivory  tusks  provided  for  that 
purpose.  According  to  A.  P.  Low,  the  present  southerlv  limit  of 
the  walrus  is  found  at  the  North  Belcher  Islands  in  a,bout  Lat. 
57,  although,  as  is  the  case  with  many  other  animals,  its  range  was 
formerly  much  farther  south.  Mr.  Low  also  reports  that  under 
persistent  hunting  of  la.te  years,  the  number  of  these  animals  is 
being  greatly  diminished,  and  such  being  the  case,  it  would  seem 
to  be  most  desirable  that  legal  restrictions  should  be  made  to  pre- 
vent the  wholesale  slaughter  and  ultimate  extermination  of  these 
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noble  creatures,  whose  existence  is  almost  essential  to  that  of  the 
native  tribes  of  Eskimos. 

Since  a  walrus,  like  most  other  seals,  sinks  immediately  when 
killed  in  the  water,  a  very  large  percentage  of  those  killed  by 
existing  methods  of  hunting  are  completely  lost.  The  harpoon 
and  lance  with  attached  line  and  float  should  therefore  be  the  only 
implements  used  in  the  hunt  for  these  animals.  From  a  sports- 
man's point  of  view  the  walrus  furnishes  one  of  the  grandest  fields 
upon  this  continent.  During  my  many  years  of  travel  through 
the  wilds  of  northern  Canada,  I  have  had  occasion  to  hunt  and 
kill  most  of  the  existing  varieties  of  big  game,  but  none  that  has 
afforded  more  real  sport  and  excitement  than  the  walrus.  Upon 
one  occasion,  when  in  company  with  Dr.  R.  Bell  and  a  boat's  crew 
of  eleven  men  in  all,  near  the  shore  of  the  Digges  Islands,  we 
were  suddenly  confronted  by  a  herd  of  about  fifty  walruses,  all 
of  them  snorting  and  blowing  and  looking  like  so  many  water 
demons. 

Whether  out  of  curiosity  or  upon  mischief  bent,  I  know  not, 
but  with  heads  and  shoulders  above  the  water  and  their  long 
curved  ivory  tusks  gleaming  in  the  sunlight,  they  charged  straight 
for  our  position  and  so  terrified  some  of  our  Newfoundland  sail- 
ors that  they  were  with  difficulty  prevented  from  jumping  over- 
board into  the  sea.  We  were  not  properly  outfitted  at  the  time 
for  walrus  hunting,  being  armed  only  with  five  Winchester  rifles, 
but  with  these  we  hastily  opened  a  rapid  fire  and  demoralized  the 
band  before  any  of  them  reached  our  boat. 

Many  of  them  were  killed  and  sank  in  deep  water  before  they 
could  be  secured,  but  to  one  we  managed  to  make  fast  and  towed 
him  to  the  shore— a  shelving  sandy  beach.  But  when  we  under- 
took to  haul  him  out  of  the  water  we  realized  for  the  first  time 
the  enormity  of  his  bulk  and  weight.  Although  eleven  able-bodied 
men,  we  could  not  without  purchase  commence  to  pull  the  carcass 
from  the  water,  and  even  with  a  parbuckle  were  only  half  suc- 
cessful. 

Later  during  the  spring  of  1896,  when  stationed  at  Big  Island. 
Hudson  Strait,  I  fitted  up  my  boat  in  proper  shape  with  harpoons, 
lines,  floats  and  lancers  for  hunting  these  creatures,  and  for  a 
short  time  pursued  the  avocation  of  a  walrus  hunter  with  success, 
using  my  rifle  only  to  dispatch  my  victims  after  they  had  been 
secured  by  one  or  more  harpoons  with  attached  floats. 

The  few  hides  that  I  procured  at  that  time  were  sold  in  the 
English  market  for  6d  per  pound,  and  this  I  believe  is  about  the 
market  price  to-day.  The  weight  of  a  single  hide  will  average  about 
two  hundred  and  fifty  pounds,  and  the  ivory  tusks,  which  weigh 
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anywhere  from  two  to  ten  pounds,  are  worth  about  75c  per  pound. 
The  oil  derived  from  walrus  blubber  is  of  rather  inferior  quality, 
and  therefore  not  of  great  value.  The  total  marketable  products 
of  a  single  adult  walrus  will,  therefore,  be  worth  between  $30  and 
$40. 

The  Square- flipper  Bearded  or  Big  Seal  ranks  next  in  size  to 
the  walrus,  being  commonly  about  eight  feet  in  length,  and  is 
widely  distributed,  though  not  very  numerous.  The  hide  is  largely 
used  by  the  Eskimos  where  the  best  grades  of  leather  are  required 
and  the  oil  product  is  also  of  considerable  value. 

The  Harp  or  Saddleback  Seal  is  the  species  most  commonly 
found  in  great  numbers  off  the  banks  of  Newfoundland,  but  it  is 
not  frequently  met  with  in  Hudson  Bay,  though  quite  commonly  in 
the  strait.    It  is  valuable  for  hide  and  oil  products. 

The  Ringed  or  Jar  Seal,  though  the  smallest,  is  the  most  com- 
mon and  abundant  species  found  in  Hudson  Bay  and  adjacent 
waters.  Its  flesh,  with  that  of  the  walrus  and  the  reindeer,  forms 
the  chief  food  of  the  Eskimos,  whilst  its  pelt  for  the  manufacture 
of  tents  and  clothing  is  equally  useful.  The  hide  and  oil  products 
of  this  seal  would  form  valuable  articles  of  commerce. 

The  Harbor  or  Freshwater  Seal  is  the  fifth  and  last  variety 
of  this  animal  found  in  Hudson  Bay  or  adjacent  waters,  and 
though  not  numerous,  it  is  widely  distributed.  It  is  highly  prized 
by  the  Eskimos  because  of  its  beautiful,  dark,  rich,  furry  coat, 
that  of  the  young  being  soft  and  rich,  somewhat  like  that  of  the' 
fur  seal.  Unlike  the  other  varieties,  it  frequents  the  fresh  water 
ascending  rivers  and  being  found  in  fresh  water  lakes  of  high 
elevation. 

The  Polar  Bear  may  be  regarded  in  the  animal  world  as  the 
monarch  of  the  Hudson's  Bay  region.  He  is  found  about  as  fre- 
quently in  the  water  as  upon  the  land,  having  a  very  wide  range 
over  which  he  roams  throughout  the  year,  following  the  general 
movements  of  the  seals  and  other  animals  upon  which  he  preys. 
The  female  polar  resorts  to  the  shelter  of  some  friendly  snow  bank 
during  the  winter  months,  and  then  gives  birth  to  her  young  in 
the  month  of  March,  but  the  males  do  not  hibernate,  preferring 
rather  to  take  their  chances  of  an  occasional  cold  meal  whilst  roam- 
ing their  solitary  fields  of  ice  and  snow.  I  had  occasion  one  winter 
to  meet  with  Mr.  Bruin  when  on  his  foraging  rounds,  but  as  I  was 
armed  with  a  good  rifle,  he  furnished  the  meal,  not  I.  Upon 
making  an  examination  of  the  stomach  of  this  bear  it  was  found  to 
contain  nothing  but  the  droppings  of  reindeer.  For  miles  he 
had  followed  the  tracks  of  an  Eskimo,  but  met  with  misfortune 
before  overtaking  his  quarry. 
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The  skin  of  the  polar  bear  forms  a  beautiful  and  valuable  robe, 
whilst  the  blubber  affords  a  fine  grade  of  oil,  but  the  chief  value  of 
the  polar  is  as  a  prize  for  the  sportsman. 

The  Reindeer  of  the  Hudson  Bay  country  is  to-day  what  the 
Buffalo  was  to  the  western  plains  thirty  or  forty  years  ago,  the 
chief  source  of  food  to  the  natives ;  but  as  they  have  been  described 
at  considerable  length  in  a  former  chapter  of  this  book,  no  further 
mention  need  be  made  here. 

The  Musk  Ox  is  one  of  the  noblest  and  most  valuable  animals 
of  the  northern  shores  of  Hudson  Bay  and  adjacent  territory.  It 
is  found  in  very  considerable  numbers  and  affords  most  luxuriant 
robes. 

I.  have  seen  musk  ox  robes  stacked  by  the  Eskimos  like  hay 
cocks  along  the  shore  of  Chesterfield  Inlet,  awaiting  an  opportunity 
to  market  them;  but  as  I  have  already  devoted  a  chapter  to  this 
species  I  shall  not  dwell  further  here. 

Woodland  Caribou,  Moose  and  Jumping  Deer  are  found  in 
more  or  less  abundance  throughout  the  timbered  country  about  the 
southern  parts  of  the  bay,  so  also  are  Black  Bears,  Wolves  and 
Colored  Foxes.  Black  and  Red  as  well  as  White  Foxes  are  also 
commonly  found  in  the  country  north  of  the  timber  line.  I  have 
seen  several  black  foxes  and  about  a  thousand  white  ones  trapped 
by  a  few  Eskimos  in  Hudson  Strait  during  one  winter,  and  I  have 
also  seen  and  handled  a  single  black  fox  skin  which  realized  for 
its  owner  the  sum  of  sixteen  hundred  dollars. 

Other  fur-bearing  animals  which  may  be  mentioned  as  pro- 
ducts of  the  Hudson  Bay  country  are  Otter,  Beaver,  Fisher,  Mink, 
Martin,  Ermine,  Wolverine,  Lynx  and  Wild  Cats. 

Fish. — Little  definite  information  seems  to  be  available  re- 
garding the  varieties  and  abundance  of  fish  in  Hudson  Bay  and 
Strait,  but  certain  it  is  that  some  of  the  finest  fish  I  have  ever  seen 
or  eaten  have  come  from  those  waters. 

From  my  own  personal  knowledge  I  can  vouch  for  the  fol- 
lowing species: 

Salmon  of  the  very  finest  quality  are  found  in  abundance 
both  in  Hudson  Bay  and  Strait,  I  have  several  times  procured 
them  from  the  Eskimos,  and  can  testify  as  to  their  superior  quality. 

Lake  Trout  are  found  in  all  the  streams  and  lakes  tributary 
to  the  bay. 

Whitefish  are  caught  in  the  mouths  of  several  of  the  rivers  by 
the  Hudson's  Bay  Company,  and  salted  in  barrels  for  export. 
Cod  have  been  found  at  a  number  of  points  in  the  northern 
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parts  of  the  bay  and  strait,  and  in  Ungava  Bay  of  late  years  a 
most  successful  cod  fishery  has  been  carried  on  by  Senator  Blanch- 
ard,  a  progressive  and  wealthy  Newfoundlander.  The  Senator  in- 
formed me  that  his  newly  established  Ungava  Bay  fishery  had  ex- 
ceeded his  best  expectations. 

Doubtless  other  varieties  of  deep  water  fish  will  be  found  when 
properly  fished  for,  but  as  yet  this  has  not  been  done  so  far  as  I 
am  aware. 

I  should  have  mentioned  that  Sturgeon  are  plentiful  in  the 
Nelson  and  some  other  rivers  flowing  into  the  bay. 

Of  feathered  game  there  is  a  great  abundance,  particularly  of 
water  fowl,  the  most  important  of  which  are: 

Brant,  Hutchins  and  Snowy  Geese,  Northern,  American  and 
King  Eiders,  Squaw  Ducks,  Swans,  Loons,  Murres,  Guillemots, 
and  many  other  birds.  Ptarmigan  are  also  found  in  great  num- 
bers in  many  'places  in  the  open  country.  They  are  commonly 
caught  by  the  natives  with  nets  and  form  a  staple  article  of  food. 

In  many  places  I  have  seen  the  geese  in  such  numbers  that 
they  could  be  killed  by  hundreds  with  sticks.  So  much  for  the 
game  products  of  Hudson  Bay. 

2.    Vegetable  Products. 

Under  this  heading  in  the  northern  parts  of  the  Hudson  Bay 
territory  we  can  count  upon  nothing  for  export,  although  in  the 
valley  of  the  Thelon  and  some  other  rivers  there  are  valuable  belts 
of  Spruce  and  Tamarack  timber  for  local  supply  when  required. 
Nearly  all  of  the  southern  part  of  the  territory  south  of  Latitude 
58  is,  however,  more  or  less  heavily  wooded  with  White  and  Black 
Spruce,  Tamarack,  Poplar,  Birch,  Pine,  Balsam,  Cedar,  Elm  and 
Ash,  given  in  the  order  of  their  abundance. 

Very  large  quantities  of  milling  timber  are  found  in  the  val- 
leys of  all  the  large  rivers  eraptvinsr  into  the  southern  shores  of 
the  Hudson  and  James  Bay,  whilst  the  available  supply  of  pulp- 
wood  is  almost  unlimited. 

Agricultural  development  is  not  to  be  expected  anywhere  in 
the  northern  parts  of  the  district,  but  throughout  the  more  soiith- 
erly  wooded  portions  there  are  grea.t  possibilities  in  this  direction. 
At  Port  Churchill  I  have  seen  a.  few  hardv  garden  vegetables  grown 
for  lonal  use,  but  at  York,  120  miles  farther  south,  many  varieties 
grow  luxuriantlv.  and  I  believe  that  at  Moose  and  other  southern 
points  almost  all  kinds  of  farm  produce  have  been  raised  success- 
fully. This  being  the  case,  there  are  millions  of  acres  of  agricul- 
tural lands  between  the  shores  of  the  bay  and  the  height  of  land 
to  the  south  of  it. 
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3.    Mineral  Products. 

Of  these  little  can  yet  be  said  excepting  as  to  prospects.  Many 
valuable  minerals  have  been  sighted  in  various  parts  of  the  terri- 
tory, but  as  yet  no  systematic  prospecting  has  been  undertaken,  and 
with  few  exceptions,  therefore,  no  reliable  information  is  avail- 
able as  to  qualities  or  quantities  of  minerals  discovered. 

Iron  Ores  are  known  to  occur  in  several  localities,  notably 
along  the  Eastmain  coast  and  islands  near  the  same;  on  the  west 
coast  of  Ungava  Bay  and  the  south  shore  of  Hudson  Strait,  also 
upon  the  Mattagami  River. 

Galena  is  known  to  exist  in  workable  quantities  at  Richmond 
Gulf  and  Little  Whale  River,  a  few  tons  of  ore  having  been  mined 
near  the  Hudson's  Bay  Company's  post  at  the  latter  place.  Dr. 
Bell  reports  assays  of  two  samples  of  this  ore  as  yielding  5.104 
and  12.03  ounces  of  silver  to  the  ton. 

Gold  and  Silver  are  also  reported  by  Dr.  Bell  to  have  been 
found  in  small  quantities  upon  the  Eastmain  coast,  near  Great 
Whale  River  and  Dog  Island;  also  on  the  west  coast  south  of  Ran- 
kin Inlet,  where  a  large  area  of  the  Huronian  or  Keewatin  schists 
occur.  Again,  both  metals  were  discovered  in  small  quantities  in 
samples  obtained  by  the  doctor  from  one  of  the  most  northerly  of 
the  Ottawa  Islands. 

Molybdenum  is  reported  to  have  been  found  upon  the  East- 
main  coast. 

Copper  has  been  discovered  both  on  the  east  and  the  west 
coasts,  though  in  unknown  quantity. 

Lignite  is  reported  to  have  been  discovered  on  the  Missanabie 
River,  Gypsum  on  the  Moose,  and  Petroleum-bearing  Limestone 
on  the  Abitibi. 

Good  qualities  of  building  stone  are  available  on  both  the  east 
and  west  shores  of  the  bay.  Large  quantities  of  soapstone  occur 
at  Mosquito  Bay  on  the  east  coast,  and  abundance  of  Mica  has 
been  discovered  in  Chesterfield  Inlet.  Eastmain  and  Lake  Harbor, 
a  mine  being  now  profitably  worked  by  a  Scotch  whaler  at  the 
latter  place,  not  far  from  where  I  spent  the  winter  of  1885-86. 
Mr.  Low  reports  that  in  190-1  thirteen  tons  of  excellent  mica  were 
taken  from  this  mine. 

Graphite  has  been  found  on  the  east  shore  of  LTngava  Bay.  in 
White  Strait,  and  near  Cape  Wolstenholme. 

This  concludes  my  brief  outline  of  the  resources  of  the  Hudson 
Bay  district;  but  I  think  the  facts  pointed  out  are  sufficient  to 
support  in  the  very  strongest  manner  any  well  advised  scheme  to 
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open  up  the  territory  either  by  rail  or  steamboat  transportation, 
or  both. 

Navigation  of  Bay  and  Straits. 

In  dealing  with  this  subject  I  am  not  unmindful  that  I  am 
broaching  one  which  has  been  under  serious  consideration  and  in- 
vestigation for  the  past  twenty-five  years,  so  far  without  definite 
results;  but  as  my  opportunities  for  observing  actual  conditions 
have  been  large,  I  may  be  able  to  throw  some  additional  light  upon 
the  question  which  can  only  be  settled  by  actual  test. 

Besides  having  carefully  perused  the  various  reports  of  those 
who  have  made  a  study  of  the  question,  I  have  personally  made 
six  voyages  across  the  bay,  and  have  passed  four  times  through 
the  strait  and  one  winter  upon  Big  Island  in  it. 

I  assume  that  the  prime  motive  in  opening  up  a  route  for 
commerce  through  Hudson  Bay  and  Strait  is  already  well  under- 
stood, viz.,  to  provide  the  best  and  much  needed  additional  trans- 
portation facilities  for  the  large  and  ever  increasing  produce  of 
Western  Canada. 

As  compared  with  present  shipping  routes  to  Europe,  the  dis- 
tance from  Port  Churchill  to  Liverpool  is  almost  identical  with 
that  from  Montreal  to  Liverpool  by  way  of  Cape  Race,  whilst  the 
distance  from  a  central  point  such  as  Prince  Albert  to  Churchill 
is  more  than  twelve  hundred  miles  less  than  to  Montreal. 
From  Regina  to  Churchill  the  saving  in  rail  travel  would  amount 
to  over  one  thousand  miles,  and  from  Edmonton  it  would  amount 
to  more  than  eleven  hundred.  Surely  the  simple  statement  of  these 
facts  alone  form  the  strongest  possible  argument  in  favor  of  rail- 
way connection  between  Port  Churchill  and  the  railway  systems  of 
the  western  Provinces,  providing,  of  course,  the  navigation  of  Hud- 
son Bay  and  Strait  are  feasible.  I  mention  Churchill  only  as  the 
terminal  point,  since  it  is  beyond  all  question  the  most  advan- 
tageous port  on  the  west  coast  of  the  bay.  No  unusual  difficulties 
would  be  met  with  in  the  construction  of  such  a  road,  for  during 
the  summer  of  1905  it  was  my  privilege  to  explore  a  proposed  route 
from  Prince  Albert  to  Churchill,  and  I  found  it  entirely  feasible. 
A  year  later  several  other  explorers  covered  the  same  route  in  the 
interest  of  the  Canada  Northern  Railway,  and  they  have  also  re- 
ported quite  favorably  upon  the  project.  It  remains  for  us,  there- 
fore, to  consider  only  the  feasibility  of  steamboat  navigation  on 
the  bay  and  strait. 

In  this  connection  we  will  first  investigate  the  harbor  ques- 
tion, and  length  of  season  for  which  it  is  available.  As  shown  by 
my  map  and  contours  thereon,  Churchill  harbor  is  an  excellent 
one,  possessing  good  anchorage  in  from  four  to  nine  fathoms  of 
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water  at  low  tide,  and  the  area  at  this  depth  may  be  greatly  ex- 
tended at  small  cost  if  more  space  is  required. 

From  records  of  the  Hudson's  Bay  Company  extending  back 
for  a  great  number  of  years  the  average  dates  of  the  opening  and 
closing  of  Churchill  Harbor  are  the  19th  of  June  and  the  18th  of 
November,  making  the  length  of  open  season  exactly  five  months. 
The  earliest  recorded  date  of  opening  was  the  5th  of  June,  1863, 
and  the  latest  the  2nd  of  July,  1866.  The  earliest  date  of  closing 
was  the  1st  of  November,  1837,  and  the  latest  the  4th  of  Decem- 
ber, 1885.  These  dates  of  course  represent  the  times  of  the  ice 
first  running  out  and  again  setting  fast,  without  any  reference 
to  the  reappearance  of  drift  ice,  from  which  source  some  trouble 
may  be  experienced  during  the  early  summer,  but  we  may  quite 
safely  count  upon  the  free  and  unobstructed  use  of  Churchill  Har- 
bor for  the  four  months  of  July,  August,  September  and  October. 

I  am  of  opinion  that  little  difficulty  would  be  experienced  in 
keeping  the  harbor  open  during  the  greater  part  of  November, 
and  with  the  use  of  icebreakers,  it  could,  if  necessary,  be  kept  open 
throughout  the  winter. 

The  strong  tidal  and  river  currents  in  the  harbor  are  natural 
features  which  assist  very  materially  in  the  breaking  up  and  clear- 
ing out  of  the  ice.  Outside  of  the  harbor  a  bolt  of  shore  ice  forms 
during  the  winter  season,  but  beyond  this  the  bay  is  never  frozen, 
and  may  be  freely  navigated  at  all  seasons  of  the  year.  Outside  of 
harbors  the  only  difficulties  to  navigation  occur*  in  Hudson  Strait, 
where  at  three  points  the  channel  is  contracted  to  forty  or  forty-five 
miles  in  width.  The  first  of  these  points,  counting  from  the  west, 
is  at  the  west  end  of  the  strait  south  of  Nottingham  Island,  and 
here  ice  jams  are  frequently  met  with  during  the  early  part  of 
the  summer  and  late  in  the  fall,  but  by  careful  observation  of  the 
wind  and  tidal  currents  these  obstructions  may  often  be  avoided 
by  passing  either  to  the  north  of  Nottingham  or  the  south  of  Digges 
Islands,  between  which  and  the  main  land  at  Cape  Wolstenholme 
there  is  deep  water.  The  prevailing  direction  of  the  movement 
of  the  ice  at  this  locality  is  from  the  north,  so  that  it  frequently 
happens  that  though  drift  ice  may  be  hard  ashore  on  the  north 
side  of  Nottingham,  there  is  open  water  to  the  south  of  it.  The 
extreme  sluggishness  of  the  magnetic  compass  is  also  a  source  of 
difficulty  to  the  mariner  in  this  quarter,  but  the  establishment  of 
lights  and  bell-buoys  would  largely  overcome  this,  and  wireless 
telegraph  stations  will  contribute  largely  toward  the  solution  of  the 
whole  problem. 

The  next  point  where  difficulties  in  navigation  are  likely  to  be 
encountered  is  about  half  way  through  the  strait  at  or  south  of 
Big  Island.    Here  there  is  a  strong  prevailing  set  of  current  to  the 
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west  along  the  north  shore  and  to  the  east  along  the  south  shore, 
and  these  facts  require  to  be  carefully  regarded  by  the  navigator, 
as  also  the  direction  of  the  prevailing  winds,  which  very  largely 
control  the  position  of  any  drifting  ice  that  may  be  in  those  waters. 

During  the  systematic  taking  of  observations  on  both  sides  of 
the  strait  in  1885  and  1886,  it  is  notable  that  when  ice  was  observed 
upon  the  one  side  ' '  open  water ' '  was  the  rule  upon  the  other,  and 
Vice  versa.  The  most  advantageous  channel  would  therefore  seem 
to  be  fairly  central,  inclining  to  the  north  or  south  depending  upon 
whether  the  wind  is  northerly  or  southerly. 

The  third  point  of  contraction  is  at  the  eastern  entrance  to  the 
strait,  between  Resolution  and  the  Button  Islands,  and  to  this 
locality  the  above  observations  regarding  currents  and  wind  apply 
with  equal  force. 

We  cannot  get  away  from  the  fact  that  a  considerable  quan- 
tity of  drifting  field  ice  is  likely  to  be  encountered  in  the  strait 
throughout  the  month  of  July,  and  of  course  earlier,  but  by  that 
time  it  is  found  to  be  so  broken  and  softened  by  the  action  of  the 
weather  and  water  as  to  be  of  little  danger  to  ships,  which  with 
average  steam  power  and  suitably  arranged  propellers  with  attach- 
able blades  will  be  able  to  force  their  way  through. 

As  to  the  occurrence  of  fog  in  Hudson  Strait,  a  comparison  of 
carefully  kept  observations  show  less  than  one-third  the  number  of 
hours  recorded  in  the  Straits  of  Belle  Isle. 

As  to  icebergs,  they  are  occasionally  met  with  in  Hudson 
Strait,  being  sometimes  carried  in  along  the  north  shore  by  the  pre- 
vailing current  from  Davis  Strait,  but  they  are  by  no  means  of 
frequent  occurrence,  and  not  one-tenth  as  numerous  as  off  the 
Straits  of  Belle  Isle. 

The  strait  can,  in  my  opinion,  be  relied  upon  for  unobstructed 
navigation  from  the  15th  of  July  to  the  15th  of  November,  with 
a  possible  extension  of  two  weeks  at  either  end. 

In  conclusion  I  would  say  that  the  proposition  to  open  up  a 
route  for  commerce  through  Hudson  Bay  and  Strait  is,  in  my 
opinion,  a  wise  and  perfectly  feasible  move,  both  because  of  the 
service  it  will  render  in  developing  the  local  resources  of  the  coun- 
try, and  because  of  the  additional  transportation  facilities  it  will 
afford  for  the  products  of  Western  Canada. 
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\Tkis  Association  is  not  responsible  as  a  body  for  the  opinions  expressed  in 
its  papers  by  Authors.] 

THE  SURVEYOR,  PAST  AND  PRESENT,  AND  THE  FU- 
TURE PROSPECTS  FOR  HIM  IN  NORTHERN  ONTARIO. 

BY  J.  F.   WHITSON,    O.L.S.,  TORONTO. 

In  order  to  form  some  idea  of  what  there  is  in  the  future 
for  Ontario  Land  Surveyors  it  is  necessary  to  have  some 
idea  of  what  they  have  accomplished  in  the  past ;  the 
amount  of  work  performed  ;  the  remuneration  they  have  re- 
ceived and  what  still  remains  to  be  done  in  the  newer  dis- 
tricts now  being  opened  up.  In  order  to  do  this  I  will  brief- 
ly review  the  surveys  performed  up  to  date  and  will  first 
take  the  period  between  the  cession  by  the  Treaty  of  1763 
when  surveys  were  first  begun  in  Upper  Canada  and  the 
year  1840. 

From  1763  to  1792,  1,650/752  acres  were  surveyed  in  Up- 
per Canada. 

From  1792  to  1840,  14,174,777  acres  at  a  cost  of  $148,000. 
From  1827  to  1840,  1,000,000  acres  by  the  Canada  Com- 
pany in  Huron  Tract  at  a  cost  of  2  4-10  cents  per  acre  ;  30,- 
280  acres  Indian  Lands  in  Glengarry,  and  330,000  acres  on 
the  Grand  River  by  private  individuals,  making  a 
total  area  surveyed  up  to  1840  of  17,185,809  acres. 
Between  1819  and  1829,  inclusive,  3,623,675  acres  ; 
over  50  large  townships  were  surveyed  and  nearly  all  paid 
for  in  lands  at  4 \  per  cent,  of  the  area.  The  average  cost 
of  the  surveys  from  1802  to  1840  is  about  1  penny  per  acre. 
The  contract  system  ceased  in  1827  as  it  was  found  that  the 
work  was  very  carelessly  performed. 

From  1764  to  1789  the  average  cost  of  township  sur- 
veys was  £2  5s.  per  square  mile,  or  about  1  2-3  cents  per 
acre. 

From  1790  to  1800  the  cost  was  £2  10s.  to  £3  per 
square  mile,  or  less  than  2  cents  per  acre. 

From  1801  to  1822,  the  average  cost  was  2  cents  per  acre. 

Surveyors  were  then  employed  by  the  year,  the  remuner- 
ation being  $1.00  to  $1.50  per  day  when  actually  employed 
in  the  field,  which  was  usual fv  about  5  or  6  months  in  the 
year,  and  25  cents  per  day  for  rations.  When  not  engaged  in 
the  field  the  surveyor  was  allowed  60c.  per  day  but  no  al- 
lowance for  rations. 
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In  1786,  only  five  Deputy  Surveyors  were  employed  by 
Surveyor-General  Samuel  Hollands,  (Lewis  Kotte,  P.  Mc- 
Niff,  Felix  O'Hara,  Lieutenant  Tinling  and  Philip  Fry). 
These  five  men  were  employed  at  a  total  cost  per  day  of  £1 
15s.  when  in  the  field  and  16s.  when  otherwise  engaged. 
Kotte  and  McNiff  each  received  7s.  6d.  when  in  the  field,  or 
$1.80  per  diem.  Each  party  consisted  of  the  surveyor,  2 
chainmen,  who  each  received  2s.  per  day,  6  axemen  Is.  6d. 
per  day,  with  an  allowance  of  Is.  3d.  per  day  for  rations, 
the  rations  to  be  of  the  following  species  :  1-J-  lbs.  of  flour,  | 
lb.  pork  and  ^  pint  of  peas,  the  allowance  Is.  3d.  Provin- 
cial Currency  per  man  per  day  to  cover  all  expenses  whatso- 
ever, such  as  transport,  boat  hire,  camp  kettles,  axes,  toma- 
hawks, tents,  bags,  snowshoes,  etc.  The  above  rates  con- 
tinued till  after  the  close  of  the  war  when  it  was  found  im- 
possible to  procure  men  at  the  old  rate  of  wages,  and  in 
1815  after  the  war,  the  scale  increased  to  10s.  currency  per 
day  for  surveyors,  3s.  9d.  for  chainmen,  2s.  9d.  for  axemen, 
with  the  usual  allowance  for  rations. 

On  the  allowances  for  wages  and  rations  a  surveyor  could 
not  in  those  days  be  generous,  in  most  cases  he  went  into 
the  woods  without  even  a  tent,  and  when  it  rained  the  men 
peeled  bark  from  the  trees  and  made  a  rude  shelter  of  it  or 
constructed  brush  camps  or  a  lean-to,  and  it  often  happened 
that  they  had  to  lie  down  without  any  covering.  There 
is  no  allowance  of  tea  or  coffee  with  the  rations  of  flour, 
pork  and  peas,  and  the  early  records  do  not  give  a  hint  of 
other  beverages,  although  from  the  diary  of  one  of  the  early 
surveyors  while  surveying"  in  the  ,  swamp  lands  in  Essex 
County  it  appears  that  he  began  with  the  purchase  of  a 
barrel  of  flour,  a  barrel  of  pork  and  a  barrel  of  whiskey. 
This  surveyor  had  evidently  read  the  reports  of  the  survey- 
ors who  had  preceded  him  in  that  section  in  which  they 
state  that  the  country  was  nearly  all  a  dense  swamp  infested 
in  the  summer  season  with  venomous  flies  and  poisonous 
snakes,  and  to  provide  against  these  and  the  evil  effects  of 
drinking  swamp  water  took  a  generous  supply  of  alcohol. 

In  1819  a  new  scheme  was  introduced.  Township  sur- 
veys were  let  by  contract  and  payment  made  in  a  percent- 
age of  the  lands,  the  common  allowance  being  4^  per  cent, 
of  the  area  surveyed  and  if  the  township  was  shown  to  be 
swampy  or  broken  the  land  might  hi  selected  elsewhere. 
This  continued  until  1827.  From  1828  to  1836  the  cost  was 
regulated  by  the  tariff  of  rates  authorized  by  0.  C.  $20.00 
per  1000  acres  or  2c.  per  acre.  From  1837  to  1850  the  syh 
tern  of  paying  the  survevor  and    party  by    the  day  was  re- 
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sumed,  the  average  cost  per  lineal  mile  being  about  820.00 
to  $18.00.  Chainmen  and  explorers  were  allowed  $1.00  per 
day,  assistant  chainmen,  75c. ,  axemen  60c,  other  assistants 
50c,  and  rations  50c. 

The  0.  C.  of  September  14th,  1863,  allowed  surveyors  to 
pay  to  their  men  the  current  rate  of  wages. 

In  1855  A.  P.  Salter  was  paid  $6.00  per  day  outlining 
townships  on  the  north  shore  of  Lake  Huron,  and  at  $2.00 
per  day  for  his  assistant,  $1.00  per  man  for  his  men  and 
81.00  per  day  for  rations. 

In  1861  the  contract  system  was  again  introduced,  6Jc 
per  acre  being  the  allowance  on  township  work,  on  other 
work  84.00  per  day  to  the  surveyor,  $1.00  to  first  chain- 
man,  75c.  to  second  chainman,  60c  to  axemen,  50c.  to  other 
assistants  and  50c.  per  diem  for  rations.  This  continued 
up  to  1872  when  wages  to  surveyors  were  increased  to  $6.00 
per  diem,  and  for  townships  on  the  north  shore  of  Lake  Su- 
perior and  Huron  10c.  per  acre  was  paid  in  1873. 

In  1875,  the  price  per  acre  was  fixed  at  7c  and  remained 
so  until  1903,  when  it  was  increased  to  9c  per  acre  over  the 
Height  of  Land. 

The  per  diem  allowance  to  surveyors  for  over  20  years 
prior  to  1900  was  from  $6.00  to  88.00,  for  base  and  meridian 
lines  836.00  to  855.00  per  mile.  The  present  price  paid  by 
the  Government  for  day  work  is  $10.00  with  rations  or  an 
allowance  of  65c  per  day  and  for  base  and  meridian  line 
work  855.00  to  875.00  per  mile  depending  upon  the  locality 
and  for  subdividing  6  mile  townships  10c  to  14c  per  acre, 
and  for  9  mile  townships  10c  per  acre.  While  the  price  per 
acre  paid  by  the  Government  has  increased  materially  it 
might  here  be  pointed  out,  however,  that  the  Department 
require  a  much  higher  class  of  w^ork  of  the  surveyors  to-day 
than  was  required  over  twenty  years  ago.  Very  few  of  the 
surveyors  to-day  ever  take  a  compass  to  the  work,  all  the 
lines  are  run  with  the  transit  well  opened  and  well  blazed. 
This  cannot  be  said  of  a  great  deal  of  the  work  performed 
before  1886  when  many  of  the  townships  were  run  almost  en- 
tirely with  the  compass. 

In  the  ten  years  between  1827  and  1836  over  3  million 
acres  of  land  was  subdivided  into  lots  ;  in  1853  no  less  than 
553,000  acres  at  a  cost  of  only  813.000  or  2  1-3  cents  per 
acre,  one-fourth  the  amount  it  would  cost  to-day. 

The  Government  of  Ontario  has  expended  in  the  last  two 
years  more  money  in  surveys  than  it  cost  to  survey  one-half 
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of  Old  Ontario,  prior  to  1840.  The  cost  of  labor  has  increas- 
ed in  the  last  50  years,  including  rations,  from  $1.00  to  $2.75 
per  day,  and  the  actual  amount  of  work  performed  by  a  la- 
borer has  been  decreased  by  1-3.  Good  men  could  then  be 
procured  for  $18.00  per  month  and  board.  It  was  no  un- 
common thing  for  a  surveyor  40  years  ago  to  subdivide  3 
large  townships  in  a  season  with  a  party  not  exceeding  10 
men.  25  years  ago  the  average  length  of  a  working  day 
on  a  survey  in  the  summer  season  was  over  13  hours  and 
work  was  seldom  discontinued  for  rain.  The  most  conscien- 
tious surveyors,  however,  remained  in  camp  during  a  heavy 
rain  if  it  began  before  breakfast,  but  the  invariable  rule  was 
that  if  a  man  once  left  the  camp  he  should  not  return  as  he 
would  get  wet  returning,  and  for  that  reason  might  as  well 
work  all  day  in  the  rain  or  snow.  The  surveyor  would  fre- 
quently rise  an  hour  earlier  if  there  was  any  likelihood  of  it 
raining  before  breakfast  so  as  to  enable  him  to  eet  out  of 
sight  of  the  camp  before  it  began  to  rain  heavily.  The  life  of 
a  surveyor  to-day  has  been  improved  in  this  respect.  Con- 
ditions have  forced  him  to  change  his  methods.  He  has 
learned  that  men  cannot  give  good  results  if  not  properly 
sheltered  and  fed.  Few,  if  any,  surveyors  would  to-day 
undertake  the  survey  of  a  new  township  without  tents,  and 
in  the  winter  season  withou't  stoves  and  a  comfortable  sup- 
ply of  blankets.  We  have  travelled  a  long  way  since  the 
surveyor  was  content  to  sleep  in  a  brush  camp  or  lean-to  or 
roll  himself  in  a  blanket  on  balsam  boughs  before  a  camp 
fire,  and  while  pork,  beans,  bread  and  tea  still  form  the 
staple  supplies,  all  the  articles  generally  found  in  the  best 
boarding  nouses  are  found  on  the  surveyor's  list — butter, 
cheese,  vegetables,  pickles,  ham  and  bacon,  etc.  Twenty 
years  ago  the  Department  of  Crown  Lands  would  not  allow 
bacon  or  hams  on  the  ration  list  and  as  for  pickles  or  cheese 
x  if  such  articles  apoeared  it  was  sufficient  to  destroy  the 
surveyor's  prospects  of  another  Government  survey.  Joseph 
Cozens,  0.  L.  S.  of  the  Soo,  well  known  to  nearly  all  of  the 
older  members  of  the  profession,  was  the  first  surveyor  to 
break  through  the  lines.  I  believe  it  was  in  1895  or  1896, 
two  bottles  of  pickles  were  found  on  Joseph's  list  of  sup- 
plies. As  it  was  a  small  item,  this  was  allow- 
ed to  pass  although  it  was  forming  a  precedent, 
but  had  there  been  three  bottles  the  account  would,  I 
believe,  have  been  rejected.  The  next  season  Joseph  went 
one  better  as  pickles  and  jam  appeared  on  the  same  account 
and  this  was  more  than  the  Auditor  would  stand  and  both 
were  struck  off,  but  conditions  have  Gradually  changed  for 
the  better  and  in  the  last  fifteen  years  and    to-day  all  the 
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necessary  articles  of  diet  are  allowed.  It  is  now  considered 
that  an  Ontario  Land  Surveyor  and  his  men  are  entitled  to 
the  same  articles  of  supply  as  other  men  on  like  work  and 
under  similar  conditions — the*  best  is  none  too  good  and 
more  profitable. 

Up  to  the  present  date  little  over  46  million  acres  have 
been  surveyed  and  subdivided  in  Ontario  out  of  a  total  of 
140  million  acres,  scarcely  one-third  of  the  Province,  and  while 
it  may  here  be  said  that  probably  not  more  than  20  million 
acres  of  the  unsurveyed  portion  is  suitable  for  agricultural 
purposes,  yet  there  is  besides  the  agricultural  lands  a  large 
area  of  mineral  lands  that  will  in  the  not  distant  future 
require  to  be  surveyed  into  mining  claims  and  at  least 
two-thirds  of  the  total  unsurveyed  area  will  require  to  be 
outlined  into  timber  or  pulpwood  limits  in  the  next  25 
years,  and  if  the  Province  succeeds  in  acquiring  from  the  Do- 
minion Government,  as  no  doubt  it  will,  the  east  part  of  the 
unsurveyed  District  of  Keewatin,  comprising  an  area  estimat- 
ed at  146,000  square  miles,  in  which  not  a^mile  of  line  has 
yet  been  blazed  out  or  a  stream  traversed,  a  territory  less 
known  than  the  country  bordering  on  Hudson's  Bay,  the 
survey  of  this  additional  new;  territory  will  in  the  next  25 
years  afford  profitable  employment  to  many  surveyors,  and 
as  part  of  the  territory  lies  in  a  section  supposed  to  be  min- 
eralized, there  will  be  quite  a  future  in  this  new  territory, 
equal  in  area  almost  to  the  whole  of  what  we  now  call  New 
Ontario.  For  surveyors  who  may  have  acquired  a  know- 
ledge of  mineralogy  and  mining  engineering,  as  several  of 
them  have  among  the  younger  graduates,  the  rapid  develop- 
ment of  the  mining  resources  in  New  Ontario,  as  wrell  as  the 
development  of  the  immense  pulpwood  resources,  will  cause 
the  development  of  many  water  powers  wrhich  are  to  be 
found  in  that  District,  as  well  as  its  agricultural  lands.  All 
this  development  of  New  Ontario's  natural  resources  will 
mean  much  to  the  younger  members  of  our  Association,  and 
to-day  I  am  confident  that  the  future  prospects  of  the  sur- 
veyor now  entering  the  profession  are  much  brighter  than 
they  appeared  20  years  ago.  The  surveyor  of  the  future  will, 
I  think,  require  to  be  better  equipped  than  was  the  surveyor 
of  the  past  if  he  exnects  to  succeed  in  New  Ontario.  He  will 
require  to  have  a  better  knowledge  of  geology,  mineralogy, 
timber,  forestry  and  hydraulics,  if  he  expects  to  share  in  the 
work  which  should  properly  belong  to  the  Land  Surveyor. 

Looking  back  over  the  reports  of  some  of  the  older  sur- 
veyors made  within  the  last  40  years,  I  find  the  following 
stereotype  expressions  appearing  in  probably  one-half  of  the 
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reports  on  township  surveys  :  "No  indications  of  economic 
minerals  were  met  with,  the  rocks  are  chiefly  granite,  the 
timber  is  chiefly  pine  of  small  size  and  of  no  commercial 
value/'  etc.,  although  many  of  the  townships  as  above  de- 
scribed have  turned  out  rich  in  mineral.  Granite  has  not 
even  been  found  and  the  timber  on  many  of  these  townships 
described  as  being-  of  no  commercial  value  has  been  sold  for 
from  $100,000  to  half  a  million  dollars.  So  misleading 
have  been  many  of  the  reports  of  the  younger  surveyors  on 
the  quality,  quantity  and  value  of  the  timber  on  many  of 
these  townships  that  for  many  years  past,  I  regret  to  say 
that  the  timber  reports  are  very  seldom  consulted,  except 
those  of  the  older  and  experienced  surveyors.  This  state  of 
affairs  should  not  continue.  It  is  an  easy  matter  for  one 
to  learn  the  art  of  scaling  logs  or  measuring  timber  or  to 
know  what  constitutes  a  defect  in  a  log,  but  how  many  of 
(  the  younger  surveyors  who  making  a  survey  of  a  new 
township  for  the  first  time  can  detect  whether  the  timber 
met  with  is  fauj^y  or  not  and  what  its  defects  are.  They 
can  measure  the  diameter  of  a  tree  but  cannot  scale  a  log 
nor  tell  how  much  lumber  it  will  cut.  They  have  never 
looked  into  a  timber  scale  book  and  whether  a  mile  will  cut 
a  million  feet  B  M  or  5  they  are  unable  to  form  an  opinion 
unless  some  axeman  on  the  party  happens  to  give  them  the 
information.  What  confidence,  therefore,  can  the  Govern- 
ment or  a  Railway  Company,  who  are  greatly  interested  in 
tie  timber,  or  a  lumber  firm  place  on  their  reports,  and  the 
same  remarks  will  apply  to  the  value  of  some  of  the  reports 
with  reference  to  water  powers.  It  is  not  expected  that  a 
surveyor  should  be  a  geologist,  but  every  surveyor  should 
have  sufficient  knowledge  of  the  different  rock  formations  as 
to  be  able  to  classify  them  in  the  field.  The  surveyors  to- 
day are  not  reaping  the  harvest  in  Northern  Ontario  they 
should  as  there  is  an  impression  that  a  land  surveyor  is  not 
expected  to  have  a  knowledge  of  timber,  minerals,  or  water 
powers.  Under  the  oresent  Act  he  is  not  required  to  be  ex- 
amined on  these  subjects. 
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[  This  Association  is  not  responsible  as  a  body  for  the  opinions  expressed  in 
its  papers  by  Authors.'] 

LOCAL  IMPROVEMENTS. 

BY  GEO.  ROSS,  O.L.S.,  WELL  AND. 

The  Municipal  Councils  of  townships,  cities,  towns  and  incor- 
porated villages  are  authorized  by  the  Consolidated  Municipal  Act 
of  1903  to  pass  by-laws  for  the  purpose  of  effecting  local  improve- 
ments and  works,  the  whole  or  a  part  of  the  cost  of  which  may  be 
assessed  upon  the  real  property  especially  benefited  thereby. 

These  works  or  improvements  are  enumerated  in  Subsections 
1,  2  and  3  of  Section  664,  and  not  only  include  the  opening,  widen- 
ing, straightening  or  extension  of  streets,  making,  enlarging  or  pro- 
longing any  common  sewer,  macadamizing,  grading,  levelling  any 
street  or  lane,  for  constructing  sidewalks  or  footways  in,  upon  and 
along  any  public  street,  lane,  alley  or  place ;  curbing,  sodding, 
planting,  maintaining  and  caring  for  trees  and  plants,  upon  and 
in  any  public  street,  square  or  other  public  place ;  but  provision  is 
also  made  for  the  extension  of  water  works,  gas  works  or  electric 
light,  heat  and  power  works,  when  the  system  is  owned  by  the 
Municipal  Corporation. 

Besides  the  above,  there  are  also  provisions  laid  down  for  the 
construction  or  re-construction  of  other  works,  or  improvements. 
However,  the  works  most  commonly  taken  up  under  the  Local 
Improvement  sections  of  the  Municipal  Act,  in  towns  and  villages, 
are  the  construction  of  sewers  and  sidewalks,  and  in  this  paper  I 
shall  confine  myself  to  these. 

The  provisions  according  to  which  by-laws  governing  the  con- 
struction of  local  improvements  are  to  be  drawn  up  are  given  in 
considerable  detail  in  the  Municipal  Act,  and  it  is  essential  that 
the  procedure  laid  down  in  the  by-laws  be  strictly  adhered  to, 
especially  the  formalities  required  in  holding  the  Court  of  Revi- 
sion, and  in  giving  the  proper  notices  to  the  parties  assessed,  as  all 
these  particulars  will  be  enquired  into  when  the  debentures  to 
cover  the  cost  of  the  work  are  offered  for  sale,  by  the  solicitors  of 
the  parties  who  may  desire  to  purchase  such  debentures,  and  a 
little  care  as  to  some  minor  details  would  save  the  cost  of  having 
said  by-laws  confirmed  by  a  special  Act  of  Legislation. 

The  by-laws  of  many  cities  and  towns  relating  to  local  im- 
provements are  very  similar.  The  following  extracts  are  taken 
from  the  by-laws  of  the  City  of  Toronto: 

"All  future  expenditure  in  the  city  for  the  several  classes  of 
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improvements,  works  and  services  hereafter  mentioned  for  which 
special  provisions  are  made  in  Section  664  of  the  Consolidated 
Municipal  Act,  1903,  that  is  to  say: 

1.  Making,  enlarging  or  prolonging  any  common  sewer. 

2.  Opening,  widening,  prolonging  or  altering,  macadam- 

izing, grading,  levelling,  paving  or  planking  any 
street,  lane,  alley,  public  way,  place,  sidewalk,  or 
bridge  forming  part  of  a  highway. 

3.  Curbing,  sodding  or  planting  any  street,  land,  alley, 

square,  or  other  public  place. 

4.  Reconstructing  as  well  as  constructing  any  of  the  said 

works  or  improvements, 

shall  be  by  special  assessment  on  the  property  benefited  and  not 
exempt  by  law  from  assessment." 

"In  making  every  such  assessment  to  defray  the  cost  of  sew- 
ers, pavements  and  sidewalks,  the  Engineer,  Assessment  Commis- 
sioner or  other  officer  charged  with  that  duty  shall  make  an  allow- 
ance of  sixty  feet  upon  the  flank  or  side  of  all  corner  lots  when  the 
depth  of  a  lot  equals  or  exceeds  one  hundred  and  twenty  feet ;  but 
if  the  depth  of  such  lot  is  less  than  one  hundred  and  twenty  feet, 
the  allowance  shall  be  one-half  of  such  depth." 

"Any  allowance  made  in  pursuance  of  the  last  preceding  sec- 
tion in  respect  of  pavements  and  sidewalks  shall  be  assumed  as  a 
portion  of  the  city's  share  of  the  cost  of  such  local  improvements, 
but  any  such  allowance  in  respect  of  sewers  shall  be  charged  on 
the  other  real  property  assessed  for  the  said  sewers." 

"The  Corporation  will  provide  out  of  the  general  funds  of 
the  Corporation  the  cost  of  such  parts  of  local  improvement  pave- 
ment and  sidewalk  works  as  are  situate  upon  or  in  that  part  of  any 
street  which  is  intersected  by  any  other  street,  or  as  would  other- 
wise fall  on  property  exempt  from  assessment,  and  in  the  case  of 
sewers  will  also  provide  out  of  the  general  funds  the  cost  of  all 
culverts  and  other  works  necessary  for  street  surface  drainage, 
and  the  cost  of  those  parts  of  sewers  constructed  opposite  real  pro- 
perty exempt  from  assessment,  the  part  to  be  provided  by  the  Cor- 
poration, to  be  so  provided  by  debentures." 

Applications  for  Local  Improvements  and  Proceedings 

Thereon. 

"All  works  or  improvements  for  any  part  of  the  cost  of  which 
it  is  proposed  to  assess  the  real  property  immediately  benefited 
therebv,  are  herein  called  'local  improvements,'  and  shall  unless 
authorized  by  special  by-law,  and  except  in  the  case  of  sidewalks 
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laid  down  under  the  authority  of  Section  677  of  the  Consolidated 
Municipal  Act,  1903,  be  initiated  in  one  of  the  modes  hereinafter 
mentioned. ' ' 

1.  Petition. 

"By  petition,  signed  by  two-thirds  in  number  of  the  owners, 
according  to  the  last  revised  assessment  roll,  representing  at  least 
one-half  in  value  of  the  real  property  to  be  benefited  by  the  pro- 
posed work  or  improvement." 

2.  Initiative. 

"By  the  report  of  the  City  Engineer,  approved  of  by  the 
Committee  on  Works  and  adopted  by  the  Council." 


PLAN    SHOWING  LANDS  "TO  BE,  ASSESSED 
FOR   CONCRETE.  WALK     PETITIONED  FOR 
ON    SOUTH   SIDE    OF  MAPLE  AVENUE 


3.  Drainage. 

"In  the  case  of  works  undertaken  under  the  authority  of  Sec- 
tion 668  (4)  of  the  Consolidated  Municipal  Act,  1903,  for  the  pur- 
pose of  draining  any  locality  for  sanitary  purposes  by  a  recom- 
mendation of  the  Local  Board  of  Health,  and  the  City  Engineer, 
affirmed  by  a  vote  of  two-thirds  of  all  the  members  of  the  Council, 
at  any  regular  meeting  thereof." 

1.  Petition. 

"Every  petition  for  a  local  improvement  may  have  attached 
thereto  a  diagram  showing  each  parcel  or  property  to  be  assessed, 
together  with  the  frontage  of  each  such  parcel,  and  the  street  num- 
bers of  any  buildings  thereon." 

"Every  such  petition,  after  being  received  by  the  Council  or 
the  City  Clerk,  shall  be  forthwith  examined  by  the  City  Clerk,  who 
shall  ascertain  and  determine  whether  the  same  is  sufficiently  signed 
as  hereinbefore  required,  and  shall  endorse  thereon  his  certificate 
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as  to  whether  the  same  is  or  is  not  sufficiently  signed  as  above  pro- 
vided, and  shall  forthwith  transmit  the  same  to  the  City  En- 
gineer." 

"Upon  receipt  of  a  sufficiently  signed  petition  for  any  such 
work  or  improvement,  the  City  Engineer  shall  examine  into  the 
subject-matter  of  the  petition  and  report  to  the  Committee  on 
Works  with  as  little  delay  as  possible  as  to  the  necessity  for,  or  ad- 
visability of,  undertaking  the  proposed  work  of  improvement.  If 
he  reports  in  favor  of  undertaking  the  proposed  work  or  improve- 
ment, he  shall  also  report  after  duo  and  proper  examination  and 
inspection  : 

1.  What  real  property  will  be  immediately  benefited  by 

the  proposed  work  or  improvement. 

2.  The  probable  lifetime  of  the  work  or  improvement. 

3.  An  estimate  of  the  probable  cost  of  the  proposed  work 

or  improvement,  and  the  slmre  thereof  wThich  should 
be  assessed  against  the  property  to  be  immediately 
benefited. 

4.  The  proportion  in  which  the  assessment  thereof  should 

be  made  on  the  various  portions  of  the  real  estate  so 
benefited,  and  showing  by  measurement  the  front- 
age exempt  from  taxation  therefor." 
"In  the  event  of  the  adoption  of  the  report  of  the  said  Engin- 
eer recommending  the  undertaking  of  such  work  or  improvement, 
the  said  Committee  on  Works  shall  report  the  same  to  the  Council 
for  its  approval  and  adoption." 

1 '  In  the  case  of  the  adoption  by  the  Council  of  the  said  report, 
it  shall  be  the  duty  of  the  City  Engineer  to  cause  the  said  report 
(as  so  adopted)  to  be  forwarded  without  delay  to  the  Assessment 
Commissioner,  to  be  brought  before  the  Court  of  Revision." 

The  following  are  the  extracts  from  the  by-laws  of  another 

city: 

"Whereas  it  is  desirable  to  provide  a  uniform  frontage  tax 
throughout  the  city  for  the  construction  of  sewers,  and  to  provide 
an  equitable  mode  of  assessing  corner  lots; 

"Every  owner*  of  property  which  is  drained  into  any  of  the 
main  sewers  which  are  constructed  wholly  at  the  expense  of  the 
city,  and  every  owner  of  property  in  front  of  which  a  sewer  is 
constructed  as  a  local  improvement,  shall  pay  a  uniform  frontage 
tax  of  79  1/10  cents  per  foot  frontage  of  the  property  so  drained, 
to  be  assessed  on  each  assessable  foot  of  frontage  property  so 
drained.  Such  amount  shall  be  paid  in  40  equal  annual  instal- 
ments of  four  cents  each  per  foot  frontage,  being  a  sum  sufficient 
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to  pay  both  interest  and  sinking  fund  for  that  amount,  and  the 
said  instalments  shall  be  payable  at  the  same  time  as  ordinary 
taxes  are  payable  in  the  said  city,  but  the  City  Treasurer  may 
accept  payment  down  of  the  amount." 
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The  following  is  an  extract  from  the  by-law  of  another  Cor- 
poration : 
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' '  Therefore  the  Municipal  Council  of  the  Corporation  of  the 
town  hereby  enacts: 

' '  Every  owner  of  property  which  is  drained  into  any  of  the 
main  sewers  which  are  constructed  wholly  at  the  expense  of  the 
town,  and  every  owner  of  property  in  front  of  which  a  sewer  is 
constructed  as  a  local  improvement,  shall  pay  a  uniform  frontage 
tax  of  70  cents  per  foot  frontage  of  the  property  so  drained,  to  be 
assessed  on  each  assessable  foot  of  frontage  property  so  drained. 
Such  amount  shall  be  paid  in  40  equal  annual  instalments  of  four 
cents  each  per  foot  frontage,  being  a  sum  sufficient  to  pay  both 
interest  and  sinking  fund  for  that  amount,  and  the  said  instalment 
shall  be  payable  at  the  same  time  as  ordinary  taxes  are  payable  in 
the  said  town,  but  the  Town  Treasurer  may  accept  payment  down 
of  the  amount." 

"Any  property  thus  assessed  for  the  privileges  of  connecting 
with  any  sewer  shall  be  exempt  from  any  assessment  for  any  sewer 
construction  on  the  street  in  front  of  such  property." 

"That  corner  lots  shall  be  assessed  for  sewers  constructed 
under  by-laws  for  local  improvements  in  the  following  manner: 

(A)  Every  corner  lot  shall  be  entitled  to  the  exemption  of 
one-half  the  total  frontage  on  the  two  streets,  not  exceeding  one 
hundred  feet  total  exemption,  except  as  hereinafter  mentioned  in 
Clauses  "B"  and  "C." 

(B)  In  cases  where  corner  lots  are  built  upon  on  more  than 
one  side  of  the  lot,  each  separate  owner  or  tenement  shall  pay 
frontage  assessment,  as  in  Clause  8,  whether  such  tenement  be  on 
the  front  or  side  of  the  lot,  but  no  such  tenement  shall  pay  for 
more  than  one  street  frontage. 

(C)  If  a  corner  lot  is  a  triangular  or  irregular  shaped  piece  of 
land,  or  otherwise  so  situated  as  to  make  portions  of  the  same 
unfit  for  building  purposes,  such  allowance  shalj  be  made,  having 
due  regard  to  the  situation,  value  and  superficial  area  of  such  lot 
as  compared  with  the  adjoining  lots  or  pieces  of  land,  as  the 
Town  Engineer  may  deem  just  and  equitable." 

"That  the  cost  of  any  sewer  in  excess  of  the  total  amount 
assessed  on  abutting  properties  shall  be  borne  by  the  town." 

I  consider  that  a  uniform  frontage  rate  for  the  construction 
of  sewers,  mains  as  well  as  branches,  should  be  generally  adoptea 
but  there  does  not  seem  to  be  any  provision  made  for  this  in  trie 
Municipal  Act,  and  requires  a  special  Act  of  the  Legislature,  luy 
own  experience  has  been  in  cases  where  the  frontage  rate  has  vanea 
according  to  the  cost  of  the  work,  running  from  about  torty  cents 
to  one  dollar  and  thirtv-five  cents  per  foot,      When  making  an 
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assessment  for  main  sewers,  an  outlet  rate  was  levied  on  all  lots 
that  would  ultimately  be  served  by  branch  sewers  leading  into  said 
mains,  as  the  mains  are  not  only  constructed  of  larger  size,  but 
generally  have  to  be  laid  at  a  much  greater  depth  than  the  branches. 
The  idea  I  have  attempted  to  carry  out  is  to  levy  such  an  assess- 
ment for  outlet  as  would  finally  equalize  the  assessment  on  the 
mains  and  branches. 

Provision  is  made  for  an  assessment  for  outlet  in  Subsection 
2  of  Section  673  of  the  Consolidated  Municipal  Act,  which  reads 
as  follows : 

"Where  in  order  to  afford  an  outlet  for  the  sewerage  and 
drainage  of  real  property  other  than  that  fronting  or  abutting  upon 
the  street  in  which  a  sewer  is  proposed  to  be  or  is  constructed,  such 
sewrer  is  proposed  to  be  or  has  been  constructed  of  a  larger  capa- 
city than  that  required  for  the  efficient  sewerage  and  drainage  of 
the  real  property  fronting  or  abutting  upon  the  street,  the  Coun- 
cil may  impose  a  special  assessment  upon  any  other  real  property 
benefited  by  the  construction  of  such  sewer  in  the  manner  pro- 
vided by  Sections  674  and  675  of  this  Act." 

Where  the  rate  of  assessment  runs  at  about  seventy  cents  per 
foot,  I  have  found  that  the  property  owners  generally  prefer  to 
pay  the  assessment  in  about  ten  equal  annual  instalments.  The 
total  amount  that  would  be  paid  for  interest  on  an  assessment  of 
one  hundred  dollars  at  the  rate  of  five  per  cent,  per  annum  would 
be  $29,504.  In  fifteen  annual  instalments  at  the  same  rate  of 
interest,  the  total  amount  of  interest  would  be  $44,513.  In  twenty 
equal  annual  instalments  the  interest  at  the  same  rate  would  be 
$60,485,  and  for  thirty  equal  annual  instalments  at  the  same  rate 
the  total  interest  would  amount  to  $95,154,  and  for  forty  equal 
annual  instalments  at  the  same  rate  of  five  per  cent,  the  total  in- 
terest would  amount  to  $133,113.  Where  a  frontage  rate  of  sev- 
enty-nine and  one-tenth  cents  per  foot  is  made  payable  in  forty 
equal  a.nnual  instalments  of  four  cents  per  foot,  as  mentioned  in 
the  by-law  referred  to  above,  the  rate  of  interest  would  be  four 
per  cent.,  and  in  the  case  quoted,  where  the  assessment  is  rated 
at  seventy  cents  per  foot,  payable  in  forty  equal  annual  instalments 
of  four  cents  per  foot,  the  interest  is  calculated  at  the  rate  of  about 
five  per  cent.,  in  which  case  the  interest  alone  will  amount  to  about 
one-third  more  than  the  original  assessment. 

Section  664a.  referring  to  the  cost  of  the  part  of  the  work 
to  be  borne  by  the  municipality,  is  an  important  section.  It  reads 
as  follows: 

"If  the  contemplated  work  or  improvement  is  the  construc- 
tion of  a  common  sewer  having  a  sectional  area  of  more  than  four 
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feet,  one-third  of  the  whole  cost  thereof  shall  be  provided  for  by 
the  Council.  The  Council  of  every  municipality  shall  also  provide, 
in  connection  with  all  sewers  and  roadways,  the  cost  of  all  cul- 
verts and  other  works  necessary  for  street  surface  drainage,  and 
may  also  in  the  case  of  roadways  and  sidewalks  provide  the  cost 
of  that  part  of  every  work,  improvement  or  service  which  is  in- 
curred at  and  is  chargeable  in  respect  of  street  intersections,  and 
also  that  part  thereof  done  or  made  opposite  real  property  which 
by  any  general  or  special  Act  is  exempt  from  special  or  local 
assessment. ' ' 

The  duties  of  the  municipal  engineer  are  clearly  laid  down 
in  the  Act  as  well  as  in  the  extracts  from  the  by-law  already 
quoted,  but  I  will  here  append  plans  and  schedule  of  assessment 
for  a  small  branch  sewer,  the  lots  fronting  on  which  were  pre- 
viously assessed  twenty  cents  per  foot  as  an  outlet  rate  towards 
the  construction  of  the  main  sewer. 


ASSESSMENT  FOR  BRANCH  SEWER  ON  LOCUST  STREET. 


Owners. 

Lot  and  Street. 

Frontage. 

Assessments. 

t  « 

2J  s  i 
s  t  s 

5  ®  * 

>    1-1  <V 
0  J-  CL 

E-i 

Total  special 
rate. 

%  h 
u  rt  el 

t/j  <U  .  ttj 
t/>   CUD  >^ 

*  ■§  2 
H  rc  0 

||S 

$  c. 
8  23 
4  55 
4  55 
4  12 

2  07 

3  17 

3  44 

4  55 

Geo.  Burnison 

E.  R.  Beattv 
Thos.  Rogers  

B.  Wilson  

C.  A.  Smith  

John  Carter  

M.  Larrawav  

11  S.  S.  Locust  

12  "   

13  "   

E.  pt.  14        N.  S.  Locust 
C.  pt.  14 

W.pt.  14  &  E.  pt.  15  " 
W.  pt.  15  " 
16 

*!9'5i" 

66' 

66' 
59'9" 

30' 

46' 

50' 
66' 

1  c. 
63  56 
35  11 
35  11 
3i  79 
15  96 
24  47 
26  60 

35  11 

$  c. 
18  75 
10  36 
10  26 
9  38 
4  7i 
7  23 
7  85 
10  36 

$  C 
82  31 
45  47 
45  47 
41  17 
20  67 
31  7o 
34  45 
45  47 

Total  .  j  

267  71 
94  05 

79  00 
27  74 

346  71 
121  79 

34  68 
12  18 

361  76 

106  74 

468  50 

46  86 

# 

With  regard  to  the  Court  of  Revision,  I  may  refer  to  the 
notices  required,  although  this  is  no  part  of  the  duties  of  the 
Engineer. 

Notices  must  be  sent  to  each  person  assessed,  at  least  fifteen 
days  before  the  sitting*  of  the  Court  of  Revision,  and  ten  days' 
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notice  of  the  sitting  of  said  court  must  also  be  given  by  an  adver- 
tisement in  at  least  one  newspaper  published  in  the  city  or  town. 

Should  the  actual  cost  of  the  work  exceed  the  estimated  cost 
by  over  ten  per  cent.,  it  will  be  necessary  to  hold  another  Court 
of  Revision  after  the  completion  of  the  work. 

In  the  construction  of  sewers  where  the  depth  does  not  exceed 
about  eighteen  feet,  I  find  that  it  is  more  economical  to  have  the 
corporation  do  the  work  by  day  labor,  in  charge  of  a  competent 
foreman,  instead  of  by  contract. 

Section  682  of  the  Consolidated  Municipal  Act  provides  for 
the  passing  of  a  by-law  with  the  assent  of  the  electors,  directing 
that  all  future  expenditure  in  the  municipality  for  the  improve- 
ments and  services,  for  which  special  provisions  are  made  in  Sec- 
tions 682  and  686,  shall  be  by  special  assessment  on  the  property 
benefited. 

Section  679  authorizes  a  Municipal  Council  (if  they  think 
fit)  to  provide  for  constructing,  at  the  expense  of  the  general  funds 
of  the  municipality,  such  part  of  the  local  improvements  as  is 
situate  upon  or  in  that  part  of  any  public  street,  lane  or  square 
which  is  intersected  by  any  other  public  street,  lane  or  square,  or 
as  would  otherwise  fall  on  property  exempt  from  assessment. 

Sections  676,  677  and  678  provide  for  the  construction  of  side- 
walks as  local  improvements,  either  with  or  without  a  petition  on 
two-thirds  or  a  three-fourths  vote  of  the  Council,  without  the  assent 
of  the  electors,  and  to  provide  for  the  cost  of  forty  per  cent,  or 
any  other  percentage  of  the  cost  of  the  work  in  front  of  the  lots, 
out  of  the  general  funds  of  the  municipality,  in  addition  to  the 
cost  of  street  intersections  and  of  the*assessment  that  would  other- 
wise fall  on  exempt  property. 

I  will  give  here  a  plan  and  schedule,  showing  assessment,  for 
a  four-foot  concrete  sidewalk,  seventy  per  cent,  of  the  cost  of 
which  is  to  be  borne  by  the  lot  owners,  fronting  it  on  the  same  side 
of  the  street,  and  thirty  per  cent.,  in  addition  to  the  cost  of  street 
intersections  is  to  be  borne  by  the  municipality.  The  street  cross- 
ing is*  five  feet  in  width. 

The  contract  price  of  the  walk  was  thirteen  and  a  half  cents 
per  square  foot,  and  fifteen  and  a  half  cents  per  square  foot  for 
street  crossings. 

This  work  was  constructed  along  with  other  walks  costing 
about  twelve  thousand  dollars.  One  and  one-half  cents  per  square 
foot  covered  the  cost  of  engineering,  superintendence,  and  inci- 
dental expenses. 
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ASSESSMENT   FOR   CONCRETE   SIDEWALK   ON   THE   SOUTH  SIDE 

MAPLE  AVENUE. 


Miss  C.  B.  Austin... 

H.  W.  Rider  

F.  B.  Waite  

Bertha  Hooker  

Mrs.  L.  H.  Puttick.. 

Miss  J.  Ward  

J.  Morwood  


Lot  and  Street. 


77      S.  S.  3 
76  &  75 
74 
73 

Pt.  72 

Pts.  71  &  72 
Pt.  71 


pie  Ave. 


Total  assessment  on  lots  

Assessment  on  Municipality — ) 
1/3  cost  of  lot  frontage  ..  $84  84  £ 


Street  intersections 


?6 


0) 


132'  6' 
66'3" 
66'3" 

50' 
40' 
28V 


$  c. 
36  95 
55  65 
27  83 
27  83 
21  00 
16  80 
11  90 


197 


121  14 


Total  I319  ic 


$  c. 

10  91 

16  42 

8  21 

8  21 

6  19 

4  95 

3  5i 


58  40 
35  73 


$  c 
47  86 
72  07 
36  04 
36  04 
27  19 
21  75 
15  41 


79 
21 

60 
60 
72 
17 
54 


256  36  25  63 
156  87    15  69 


94  13  413  23   41  32 


The  schedules  given  above  show  the  assessment  to  be  levied  as 
ascertained,  after  the  construction  of  the  works,  with  added  inter- 
est calculated  for  a  certain  number  of  equal  annual  instalments. 

In  the  original  report  containing  the  assessment  based  on  the 
estimated,  cost,  the  names  of  the  owners  of  lots  to  be  assessed,  the 
number  of  their  lots,  the  frontages  and  the  total  assessment,  are 
given,  but  the  interest  is  not  added  nor  the  yearly  instalments 
struck. 
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[  This  Association  is  not  responsible  as  a  body  for  the  opinions  expressed  in 
its  papers  by  Authors.] 

THE  ROAD  SURFACE. 

by  w.  a.  m'lean,  engineer  of  highways,  Toronto. 

Country  highways  of  Ontario  are  every  year  increasing  in  im- 
portance. Without  good  roads,  efforts  to  improve  homes  and  farms, 
and  commercial  and  social  conditions,  throughout  the  Province, 
will  be  largely  nullified.  As  feeders  of,  and  distributors  from,  the 
railwa}^s,  country  roads  are  of  great  importance  to  towns  and 
cities.  Important  as  country  roads  were  before  the  advent  of  the 
steam  railway,  the  extension  of  steam  railways  has  greatly  in- 
creased their  value,  for  steam  railways  mean  development;  and 
that  development,  if  it  means  anything,  implies  the  necessity  of 
good  country  roads. 

The  road  and  the  vehicle  are  part  of  one  machine,  just  as  the 
efficiency  of  the  steam  engine  is  dependent  upon  steel  rails  and  the 
roadbed.  With  the  coming  of  motor  vehicles  a  new  era  in  the  use 
of  roads  is  dawning,  and  to  reap  the  benefit,  country  roads  must 
be  equal  to  their  new  counterpart — the  horseless  vehicle.  Ontario 
roads  are  not  yet  in  keeping  with  the  horse-drawn  vehicle.  While 
it  may  seem  impracticable  to  aim  at  serving  a  higher  class  of  traffic, 
it  can  only  be  neglected  to  our  own  loss. 

Problems  of  road  construction  involve  a  considerable  degree  of 
skill  in  dealing  with  drainage,  grades  and  contours,  sub-soils  and 
earthwork,  road  metal,  road  location,  bridges,  road  machinery,  etc. 
In  addition  we  have  systems  of  road  management  and  the  super- 
vision of  labor. 

Treating  of  one  department — the  road  surface — it  is  impos- 
sible to  ignore  various  other  features.  Mud  underneath  the  road  is 
*  more  destructive  than  mud  on  the  surface,  so  that  without  a  well- 
drained  and  firm  sub-soil,  the  best  road  surface  must  prove  a  fail- 
ure. The  science  of  road  construction  is  broad,  and  to  discuss  briefly 
a  few  details,  it  is  necessary  that  we  assume  a  suitable  foundation, 
that  the  road  is  well  located,  that  drainage  is  ample,  and  that  the 
turnpiking  is  sufficient. 

Road  metal  is  placed  on  a  road  to  make,  as  far  as  possible,  a 
waterproof  covering  for  the  soil ;  to  make  a  surface  that  will  resist 
wear ;  to  distribute  the  concentrated  wheel  load  over  a  greater  area 
of  sub-soil,  and  to  overcome  the  surface  tendency  to  mud  and  dust. 

The  sub-soil  should  be  crowned,  and  should  be  even,  without 
depressions.    This  is  particularly  necessary  in  the  case  of  clay.  If" 
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there  are  depressions  in  a  clay  surface  below  the  stone,  water  will 
.find  its  way  into  them,  will  lie  there,  soften  the  soil,  and  weak  spots 
,  will  develop  in  the  road  surface  through  a  condition  of  mud  below 

it. 

Before  putting  stone  on  an  earth  roadbed,  the  sub-soil  should 
be  solidified  with  a  roller.  This  is  too  commonly  evaded  in  an  effort 
to  keep  down  the  cost.  It  is  necessary  that  the  metal  form  a  dis- 
tinct crust,  if  its  full  degree  of  usefulness  is  to  be  obtained.  Stone 
forced  down  into  a  soft  sub-soil  is  largely  wasted.  However  firmly 
a  surface  layer  of  road  metal  may  itself  be  rolled,  it  will  display 
weakness  if  the  sub-soil  has  not  been  consolidated.  Earth  in  its 
natural  state,  however  solid  it  may  appear,  is  not  as  compact  as 
rolling  can  make  it.  The  cost  of  roads  is  not  so  much  in  the  earth- 
work as  in  the  cost  of  treating  and  hauling  surface  material.  In 
the  amount  of  metal  saved  from  sinking  into  a  loose  sub-soil,  and 
in  the  greater  strength  of  the  road,  the  cost  of  rolling  the  sub-soil 
is  more  than  repaid. 

The  road  metal,  gravel  or  stone,  is  intended  to  form  a  separate 
crust  over  the  natural  soil,  and  should  be  so  treated  by  rolling  that 
it  will  be  a  distinct  and  firmly  compacted  covering.  The  benefits 
of  rolling  are  numerous  and  difficult  to  sum  up  briefly.  Rolling  is 
an  absolute  necessity  for  the  most  economical,  as  well  as  most  dur- 
able and  satisfactory  type  of  road.  Without  rolling,  a  large  pro- 
portion of  the  road  metal  is  forced  into  the  sub-soil  and  wasted 
before  it  is  bonded  into  a  distinct  crust.  The  road  cannot  be  well 
formed  when  it  is  left  for  traffic  to  consolidate.  The  citizens  who 
are  compelled  to  drive  through  a  mound  of  loose  road  metal  will 
never  give  praise  to  the  man  who  constructs  such  a  road.  By 
building  a  finished  road  on  which  it  is  a  delight  to  drive,  a  little 
extra  cost  is  quickly  forgotten.  A  more  durable  road  is  obtained 
and  the  additional  expense  is  further  offset  by  the  considerable 
saving  of  road  metal. 

A  road  surface  may  be  constructed  in  various,  ways.  The* 
road  may  be  surfaced  wholly  with  crushed  stone,  using  "  crusher 
run";  that  is,  a  mixture  of  fine  and  coarse,  just  as  it  comes  from 
the  crusher,  without  screening.  This  makes  a  surface  of  uneven 
quality  and  strength,  and  hollows  and  holes  appear  quickly  under 
heavy  traffic. 

Screened  stone  may  be  used,  placing  the  coarsest  in  the  bot- 
tom and  the  finer  on  top.  This  makes  a  much  smoother  surface, 
of  more  uniform  strength,  than,  does  ''crusher  run."  It  pays  to 
screen. 

Instead  of  making  the  road  wholly  of  crushed  stone,  large  flat 
stones,  of  sizes  up  to  a  foot  or  eighteen  inches  square,  may  be  laid 
on  the  earth  sub-grade,  and  crushed  stone  spread  over  this.  This, 
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as  a  rule,  is  cheaper  than  all  crushed  stone,  as  a  thinner  covering 
.  of  fine  (and  more  expensive)  material  is  required.  Where  flake 
stones  are  used  in  this  way,  perfect  under-drainage  is  desirable; 
otherwise  the  larger  material  is  heaved  by  frost,  and  the  finer  metal 
gradually  works  downward,  the  large  stones  coming  to  the  sur- 
face. Instead  of  laying  the  stone  fiat,  they  may  be  placed  on  edge, 
the  largest  at  the  centre  of  the  road,  the  top  angles  being  chipped 
off  and  wedged  into  the  voids  between  the  stone.  This  last  method 
is  known  as  a  " Telford"  foundation,  and  is  to  be  recommended 
for  weak  sub-soils,  or  where  drainage  is  difficult. 

Instead  of  a  base  of  large  stone,  there  may  be  spread  a  foun- 
dation layer  of  gravel,  on  which  to  spread  the  broken  stone.  This 
method  is  useful  where  gravel  of  an  inferior  quality  is  plentiful. 
The  gravel  makes  a  stronger  foundation  than  does  the  natural 
earth,  while  the  crushed  stone  makes  a  more  durable  wearing  sur- 
face. 

Good  results  may  be  had  in  some  cases  by  using  large  flake 
stone  for  a  base  and  placing  gravel  on  top.  This  process  is  useful 
principally  where  the  earth  foundation  is  very  weak,  and  a  gravel 
of  first-class  quality  can  be  obtained  within  reasonable  haul. 

A  common  method  consists  of  using  pit-gravel  in  the  ordinary 
manner,  without  stone.  Unless  of  very  exceptional  quality,  gravel 
roads  are  not  so  lasting  as  broken  stone,  particularly  for  heavy  or 
constant  traffic — but  it  is  a  question  of  traffic  as  well  as  metal.  As 
a  rule,  broken  stone  should  be  used  near  large  towns.  This  pro- 
vides for  heavy  traffic,  with  a  short  wagon-haul  if  the  stone  has  to 
be  brought  in  by  rail. 

A  profitable  method  of  using  gravel  is  to  pass  it  through  a 
crusher  and  screen  out  the  excess  of  sand  and  earthy  material. 
Use  the  screenings  as  a  base,  and  place  the  stone  on  top  for  a  wear- 
ing surface.  By  using  a  well-equipped  plant,  and  loading  wagons 
from  a  bin,  the  saving  in  cost  of  loading  may  be  made  to  pay  the 
cost  of  crushing  and  screening,  particularly  for  short  hauls  from 
the  pit. 

In  the  choice  of  stone  there  is  room  for  much  variation  in  the 
quality  of  the  road.  After  gravel,  the  most  commonly  used  ma- 
terial in  Ontario  is  limestone.  In  this  there  is  much  difference  in 
quality,  even  in  the  same  quarry.  Limestone,  while  softer  than 
most  other  rocks,  gets  its  value  largely  by  the  power  of  its  dust 
and  screenings  to  cement  and  re-cement,  making  an  exceptionally 
waterproof  covering,  and  so  bonding  as  to  distribute  the  concen- 
trated wheel  load.  The  most  durable  class  of  road  metal  is  trap 
rock,  but  unfortunately  there  is  little  available.  Granite  and  gneiss 
are  used  with  considerable  success.    Sandstone  is  very  inferior,  as 
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it  grinds  readily  into  dust,  and  has  little  cementing  value.  Granite 
and  gneiss  have  not  good  cementing  value,  but  are  harder  and 
more  resistant  to  wear. 

The  strength  and  durability  of  a  road  is  dependent  largely 
upon  the  binding  material  used,  as  developed  by  thorough  sprink- 
ling, and  the  use  of  a  steam  roller.  When  rolling  a  road  the  roller 
should  be  preceded  by  a  sprinkler,  and  the  stone  kept  well  satur- 
ated. Limestone  screenings  are  most  valuable  as  a  binding  mater- 
ial, but  some  limestones  have  a  much  stronger  cementing  value 
than  others.  Crystalline  limestones  are  in  some  cases  of  little 
more  value  in  this  respect  than  sandstones.  Sand  is  a  very  inferior 
binder.  Road  metal  should  be  clean,  for  clay  and  loam  are  weak 
binders.  Crushed  gravel,  bonded  with  limestone  screenings,  makes 
a  surface  much  superior  to  gravel  only. 

The  width  of  roads  is  an  important  detail  in  surface  treatment. 
Throughout  Ontario  all  varieties  of  ideas  prevail  in  this  regard. 
We  find  the  roads  graded  almost  from  fence  to  fence,  the  full  width 
of  the  road  allowance.  In  other  cases  the  opposite  degree  is  sought. 
From  study  of  road  conditions  in  Ontario  I  am  convinced  that  the 
width  of  a  road  from  ditch  to  ditch  should  be  no  greater  than  traf- 
fic demands.  The  width  of  road  metal  should  be  such  that  there 
will  not  be  an  earth  track  at  the  side.  Wide  grades  are  very  desir- 
able when  kept  in  good  repair,  nor  are  they  much  more  expensive 
to  construct  than  narrow  roads.  But  they  are  vastly  more  diffi- 
cult and  expensive  to  keep  in  repair.  The  choice,  except  under 
special  conditions,  will  be  between  a  narrow  road  that  is  good  and 
a  wide  road  that  is  bad.  Few  municipalities  in  Ontario,  or  indeed 
in  any  part  of  the  world,  will  be  found  so  wealthy  that  they  can 
afford  to  maintain  an  unnecessary  width  of  road.  When  a  strip 
of  macadam  is  flanked  by  wide,  flat  clay  shoulders,  the  early  de- 
struction of  the  macadam  is  certain.  Standard  European  practice 
is  18  or  20  feet  between  gutters,  and  while  many  roads  are  wider, 
others  are  narrower.  This  is  a  point  of  economy  which,  for  the 
sake  of  good  roads  at  least,  municipalities  in  Ontario  could  well 
copy.    As  traffic  increases,  widen  the  metal  rather  than  the  grade. 

The  camber  or  crown  of  a  road  gives  much  play  for  difference 
of  opinion.  A  high  crown  is  not  desirable  so  far  as  traffic  is  con- 
cerned. A  new  road,  however,  should  first  be  turnpiked  and 
crowned  too  high,  otherwise  it  will  soon  get  too  flat.  A  road  just 
right  when  first  constructed  will  be  water-logged  at  the  end  of 
a  couple  of  years.  All  forces  of  gravity  and  traffic  are  at  work 
to  bear  down  on  the  camber  and  grade,  the  flattening  tendency 
is  constant.  Under  ordinary  circumstances  in  Ontario  a  crown  of 
one  inch  to  the  foot  for  the  stone  covering,  and  two  inches  to  the 
foot  for  earth  shoulders,  is  not  too  great.    In  the  case  of  town 
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streets,  if  constant  attention  is  given  to  repair  and  the  roads  are 
macadamized  from  curb  to  curb,  this  can  be  reduced;  but  in  the 
country,  narrow  roads,  sharply  crowned,  are  the  roads  which  return 
most  for  the  expenditure  on  them. 

The  coming  of  the  automobile  has  drawn  attention  to  the  ex- 
ceedingly dusty  condition  of  roads  in  summer.  The  extended  use 
of  these  machines  requires  that  there  be  some  palliative,  both  for 
the  property  owners  along  the  roads  and  for  the  maintenance  of 
the  roads  themselves.  While  light  motor  vehicles  travelling  at  a 
moderate  speed  will  not  seriously  injure  the  roads,  the  dust  re- 
moved by  heavy  touring  cars  travelling  at  a  high  speed  removes 
the  binding  material,  and  the  stone  unravels.  A  large  amount  -of 
experiment  has  been  carried  on  with  a  view  to  finding  a  remedy. 
Many  materials,  patented  and  otherwise,  have  been  brought  to  pub- 
lic notice.  Their  careers  are  usually  ephemeral.  Tar  and  tar  pro- 
ducts are  the  only  materials  that  have  been  used  with  marked 
success  in  England,  France  or  the  United  States.  A  thoroughly 
serviceable  and  cheap  system  has  not  been  developed.  The  majority 
of  methods  are  either  too  expensive  for  ordinary  use  in  Ontario, 
or  they  are  unsuited  to  our  conditions  of  climate. 

This  is  one  of  the  fields  in  which  there  is  room  for  invention, 
in  road  construction.  At  the  International  Road  Convention  in 
Paris  during  October  of  last  year,  all  departments  of  road  con- 
struction received  careful  and  scientific  attention.  In  the  conclu- 
sions of  that  convention,  however,  it  has  not  been  shown  that  any 
marked  advance  has  in  recent  years  been  made  in  methods  of  con- 
struction. The  field  is  still  an  open  one,  and  there  is  much  to  be 
hoped  for  in  achieving  a  type  of  construction  that  is  at  once  ser- 
viceable, durable  and  economical. 

Discussion. 

Mr.  Gibson — There  is  one  point  in  reference  to  road  making 
that  is  a  serious  matter.  We  know  that  in  the  country  every 
farmer  always  drains  his  fields  on  to  the  road.  A  man  who  is  a 
path-master  drains  his  land  on  to  the  road.  I  remember  on  one 
occasion  they  were  going  to  appoint  me  path-master,  and  I  said, 
I  have  a  lot  of  land  and  if  I  am  made  path-master  I  will  take  care 
to  drain  my  land  on  to  the  road.  They  said  they  wouldn't  appoint 
me.  I  have  drawn  Mr.  Campbell's  attention  to  that.  If  you  want 
to  put  up  a  house  or  a  barn  you  secure  a  good  foundation,  but  you 
cannot  get  the  farmers  to  understand  that  if  they  want  to  have 
good  roads  they  must  have  good  drainage.  It  is  the  same  with 
roads  as  with  everything  else. 
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SIZES,  MATERIALS  AND  SHAPES  OF  SEWERS  IN 
THE  CITY  OF  HAMILTON. 

BY  E.  G.  BARROW,  HAMILTON,  ONT. 

It  is  at  times  interesting  and  profitable,  especially  for  the 
municipal  engineer,  to  take  a  peep  backward  into  the  early  his- 


tory of  a  city  and  carefully  examine  and  consider  the  character 
of  the  engineering  works  constructed  at  the  commencement  of  its 
existence,  and  then  follow  step  by  step  the  various  changes  in 
designs  and  materials  which  have  taken  place  from  time  to  time 
in  accordance  with  the  advancement  made  in  engineering  know- 
ledge. 
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The  object  of  this  paper  is  not  to  give  an  account  of  the  sew- 
erage system  of  Hamilton,  which  would  take  more  time  than  is  at 
present  at  my  disposal,  but  to  describe  the  various  forms  and  ma- 
terials of  sewers  which  have  been  introduced  from  time  to  time, 
pointing  out  any  defects  which  have  been  discovered,  and  stating 
also  the  cost  of  each  particular  class. 

The  first  sewers  built  in  Hamilton  were  commenced  in  the 
year  1852  and  completed  in  1857.  They  consisted  of  egg-shaped 
brick  sewers,  and  were  about  Sy2  miles  in  length.  (At  the  pres- 
ent time  there  are  83  miles  of  sewers  in  Hamilton). 


These  brick  sewers  were  mostly  4'  6"  by  3'  0",  as  shown  on 
the  accompanying  drawing.  A  small  portion  at  the  lower  end  was 
5'  6"  by  4'  3".    The  sewers  on  James  and  Catharine  streets  were 
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of  the  same  size  and  area  throughout  their  entire  length,  and  of 
late  years  have  become  gorged  at  the  lower  parts  and  were  totally 
inadequate  to  take  storm  waters.  There  is  no  record  of  how  the 
size  and  area  of  these  sewers  was  determined.  The  higher  part  is 
unnecessarily  large  and  the  lower  part  too  small.    They  were  built 

— — Cross-Secfion-of-Concrere-Sewer  

 Sanfdrd-Ave.  


of  brick  with  ordinary  lime  mortar.  The  top  part,  or  crown  of 
these  sewers,  as  also  the  sides,  are  now  in  a  good  state  of  preserva- 
tion, but  the  invert  has  been  wrorn  away  and  has  had  to  be  con- 
stantly repaired.  J 
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It  is  probable  that  the  smooth  surfaces  now  presented  by 
cement  walks  and  permanent  roadways  were  not  taken  into  con- 
sideration when  the  sewers  were  designed,  and  it  is  likely  also 
that  the  higher  parts  were  made  large  so  as  to  admit  of  the  passage 
of  men  through  them. 
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The  advantage  claimed  for  the  oviform  shaped  sewer  is  its 
adaptability  for  varying  flows ;  i.e.,  when  there  is  only  a  small  flow 
the  invert  of  an  egg-shaped  sewer  gives  the'  necessary  scour  and 
keeps  the  sewers  cleaner  than  a  round  or  a  wall-sided  sewer.  Evi- 
dently the  wearing  at  the  bottom  of  this  class  of  sewer  calls  for 
a  harder  material  than  ordinary  sewer  brick. 
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It  is  really  wonderful,  however,  how  well  the  top  and  sides: 
of  these  sewers  are  preserved,  being  now  60  years  old.  It  has  been 
necessary  to  relieve  these  sewers  by  overflow  sewers,  and  still,  dur- 
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ing  extraordinary  rainfall,  they  are  occasionally  gorged.  The  cost 
of  these  sewers  was  $5.10  per  foot,  and  their  average  depth  13  feet. 
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The  next  form  of  sewer  was  what  is  called  the  wall-sided,  and 
was  introduced  into  the  system  by  Mr.  Haskins,  City  Engineer. 
The  first  sewer  of  this  class  was  built  in  1889  and  formed  the  trunk 
sewer  for  the  west  end  district.  The  egg  shape  form  was  discarded 
because  the  ordinary  flow  was  fairly  uniform  and  copious,  and  the 
inequality  of  flow  for  which  an  egg-shaped  sewer  is  particularly 
suitable  was  not  present  in  this  case,  and  by  the  adoption  of  the 
new  form  a  cheaper  sewer  could  be  built  and  the  wear  of  the 
invert  on  the  egg-shape  sewer  avoided.  This  sewer  cost  $5.01  per 
foot,  and  was  about  12  ft.  6  in.  deep.  It  is  in  a  good  state  of  pres- 
ervation, and  the  invert  is  not  worn  to  any  appreciable  extent. 
Water  lime  was  the  cementing  material  used. 

Vitrified  pipe  sewers  were  first  laid  in  1877,  and  the  joints 
were  made  with  clay.  It  was  found  that  the  roots  of  trees,  espe- 
cially the  poplar,  got  into  the  seer  through  these  joints  and  clogged 
them.  There  was  also  a  large  leakage  of  sewage  at  these  parts. 
The  above  defects  led  to  the  introduction  of  cement  joints  in  the 
year  1895. 

Xo  vitrified  pipe  sewer  larger  than  24  inches  has  been  laid  in 
this  city,  and  many  engineers  consider  15  inches  as  the  largest 
size  they  would  recommend. 

The  first  concrete  sewer  was  built  in  1905  on  Sanford  avenue! 
and  was  circular  in  form  and  3  ft.  in  diameter.  It  was  composed 
of  one  part  of  cement.  3  parts  sand,  and  5  parts  gravel.  The  lower 
two-thirds  of  the  sewer  was  built  in  moulds  placed  in  the  trench, 
and  the  remaining  part  was  constructed  above  ground  in  two-foot 
lengths. 

The  cost  of  this  sewer  was  as  follows: 

Cost  per  ft. 


Labor  moulding  top  1-3  of  sewer   $0.29 

Labor  moulding  2-3  sewer  in  place   0.98 

Materials — 

Cement,  1.31  bags   0.655 

Cost  of  centres  and  moulds   0.149 

Gravel,  0.215  cubic  yards   0.339 

Tools  and  reps,  of  same.  tow.  nails.  oH.  etc   0.141 

Lumber   0.195 


$2,759 

Excavation  13  ft.  deep   2.765 


Total  cost  per  foot   $5,524 


150 


ASSOCIATION  OF  ONTARIO  LAND  SURVEYORS. 


This  sewer,  built  in  1905,  is  the  oldest  we  have  of  this  ma- 
terial, and  sufficient  time  has  not  elapsed  to  pronounce  with  cer- 
tainty as  to  its  superiority  over  brick. 

The  next  concrete  sewer  was  built  in  1906  and  was  3'  6"  in 
diameter,  circular  in  form,  and  constructed  similarly  to  that  last 
described  on  Sanford  avenue.  A  comparative  cost  of  cement  and 
brick  sewers  of  same  capacity  is  here  given: 

Cement  Sewer  on  Catharine  Street,  Wood  Street  to  the  Bay, 

Built  in  1906. 


3  ft.  6  in.  diameter,  10  ft.  6  in.  deep,  and  1,465  ft.  in  length. 

Cost  per  ft.    Total  Cost. 


Excavation,  labor  20c  per  hour  

$1 

63 

$2,389  61 

fl 

19 

1,745  601 

Cement,  2,091  bags  at  50c  

71 

1,045  50J-2 

Gravel  and  Sand  

{ 

16 

233  75J 

Lumber  

09 

137  48 

Repairing  tools,  rubber  boots,  nails, 

oil,  etc  

06 

82  13 

Advertising  and  inspection  

11 

164  30 

Engineering  Department,  Levels,  Sta- 

05 

77  57 

04 

41  01 

1,465  ft  

$4  04 

$5,917  04 

Note. — Cement  concrete  sewer,  3  feet  6  inches  diameter,  with- 
out excavation.    Cost,  $2.06  per  foot. 

Brick  Sewer  on  Catharine  Street,  from  Wood  Street  to 
Barton  Street,  Built  in  1903. 
18  ft.  deep  and  2,933  ft.  in  length. 


Cost  per  ft. 

Total  Cost. 

Labor,  excavating  and  filling,  18c  per 

hour  

$3,908 

$11,462 

55 

Labor,  brick  work,  35c  per  hour  

fO.738 

2.165 

81 

Brick,  $6.90  per  M  

10.895 

2.625 

93 

Cement,  50c  per  bag  

2.20510.468 

1.374 

55 

[0.104 

306 

15 

0.094 

276 

24 

0.02 

60 

80 

0.122 

357 

61 

Iron  pipe   

0.13 

383 

82 

Manhole  castings  

0.01 

39 

82 

2,933  ft  

$6,489 

$19,053 

28 
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Brick  sewer  at  current  rates,  same  size,  without  excavation, 
would  cost  $2,757  per  foot. 


Cost  of  Above  Sewer  at  Current  Rates  for  Wages 
and  Material. 

Cost  per  ft. 

Labor,  excavating  and  filling  at  20c  per  hour   $4.30 

Labor,  brick  work  at  45c  per  hour  

Brick  at  $9.50  per  M.  

Cement  at  50c  per  bag  

Sand  and  gravel  


0.95 
1.235 
0.468 
0.104 


2.757 


$7,057 


In  1907  a  large  reinforced  concrete  sewer  was  built  compos- 
ing the  trunk  sewer  of  an  extensive  district  at  the  east  end  of 
the  city. 

For  a  large  portion  of  its  length  this  sewer  had  very  little 
cover,  and  the  following  forms  were  designed  to  meet  the  existing 
conditions.  The  excavation  was  in  very  hard  blue  clay  and  could 
be  excavated  accurately  to  the  shape  of  the  sewer.  The  large  sec- 
tion cost  $10  a  foot  and  the  smaller  one  $7.85. 

The  relative  merits  of  concrete  and  brick  as  a  material  for 
sewers  is  now  being  debated  somewhat  hotly.  Our  cement  con- 
crete sewers  have  not  been  down  long  enough  to  judge  of  their 
durability. 

The  experience  in  Hamilton  would  be  that  no  cast  iron  rule 
can  be  laid  down  with  regard  to  the  shape  of  a  sewer,  but  a  study 
of  the  surrounding  circumstances  and  conditions  will  dictate  the 
best  form  to  be  adopted. 


Discussion. 

Mr.  P.  S.  Gibson — Do  you  find  they  can  put  in  concrete  sewers 
cheaper  than  brick  ? 

Mr.  Barrow — Yes.  I  suppose  it  is  on  account  of  the  labor 
being  cheaper.  Bricklayers'  wages  are  higher  than  concrete  labor- 
ers, but  I  thought  it  might  be  interesting  and  I  gave  the  items  and 
everything  so  that  you  could  judge  of  it. 

Mr.  Gibson— We  will  have  these  experts  reading  your  report. 

Mr.  Barrow — I  see  that  some  parties  from  Toronto  have  gone 
away  to  find  out  which  is  the  best  kind,  concrete  or  brick. 
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The  President — Has  concrete  been  used  for  a  sufficient  length 

of  time  anywhere  to  give  a  fair  idea  of  its  durability  for  that 
purpose  ? 

Mr.  Barrow — Yes,  I  think  it  has  in  some  parts  of  the  Old 

Country;  in  Paris  especially.  I  think  it  has  given  general  satis- 
faction unless  there  are  some  peculiar  acids  or  chemicals  in  the 
soil  or  water  that  attacks  the  lining. 

The  President — The  acids  in  the  sewage  itself  I  have  heard 
affect  it.    Did  you  find  that  to  be  the  case? 

Mr.  Barrow — We  did*.  We  know  the  brick  has  stood  very 
well,  except  in  the  bottom  of  the  inverts.  I  think  that  is  owing  to 
the  form ;  it  narrows  the  scour  into  a  small  compass,  and  the  sand, 
etc.,  getting  in  wears  it. 

Mr.  Gibson — I  have  heard  some  question  raised  as  to  cement 
sewers,  that  they  are  apt  to  absorb  so  much  of  the  sewage  as  even- 
tually to  start  a  leakage.   Did  you  find  that  in  Hamilton? 

Mr.  Barrow — No.  It  seems  there  is  a  species  of  glutinous  mat- 
ter that  grows  over  the  " round"  of  the  sewers  and  renders  them 
almost  waterproof. 

Mr.  Gibson — Do  you  get  the  concrete  sufficiently  hard  to  keep 
the  sewage  from  being  absorbed  by  the  concrete? 

Mr.  Barrow — Yes. 

Mr.  Gibson — How  do  you  do  that? 

Mr.  Barrow — We  ram  it  very  well.  In  fact,  I  think  that  is  a 
very  important  thing  to  do. 

Mr.  Gibson — What  is  the  proportion  between  cement  and  other 
material  you  put  in  the  sewers? 

Mr.  Barrow — I  think  it  is  1,  3  and  5. 
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THE  SEIGNIORY  OF  LONGUEUIL. 

BY  E.  T.  WILKIE,   O.L.S.,  CARLETON  PLACE,  ONT. 

This  is  the  only  Seigniory  in  the  Province  of  Ontario,  and  is 
situated  on  the  bank  of  the  Ottawa  River,  with  the  Township  of 
Hawksbury  on  the  east  side  of  it,  the  Township  of  Alfred  on  the 
west  side,  and  the  Township  of  Caledonia  on  the  south  side.  It  is 
now  generally  known  as  the  Township  of  Longueuil,  being  a  regu- 
larly organized  township  under  the  municipal  law  of  the  Province. 

The  Seigniory  was  a  part  of  the  grant  from  the  French  Gov- 
ernment to  "La  Compagnie  des  Indes  Occidentales, "  of  France, 
the  description  being  two  leagues  in  front  by  two  leagues  in  depth. 
On  the  27th  November,  1874,  the  company  sold  it  to  Mr.  Prevost, 
•the  Town  Mayor  of  Quebec.  Prevost  sold  it  to  the  Soulanges 
family,  and  by  inheritance  the  Baron  de  Longueuil  got  it  and  the 
present  name  has  followed  from  him.  N.  H.  Treadwell.  father  of 
the  late  Sheriff  Treadwell,  purchased  it  from  Baron  de  Longueuil, 
the  consideration  being  one  thousand  guineas,  Halifax  currency, 
equal  to  about  17s  8%d  each.  Sheriff  Treadwell  left  it  to  his  son, 
Charles  Piatt  Treadwell,  who  sold  it  out  in  pieces  about  as  indicated 
by  the  plan.  There  never  was  a  survey  made,  although  in  the  west- 
erly part  there  seems  to  have  been  an  attempt  at  a  sort  of  conces- 
sion and  lot  division.  The  plan  was  compiled  by  the  late  Robert 
Hamilton,  and  was  the  private  property  of  the  late  Registrar.  Mr. 
John  Higginson.  from  whom  I  got  permission  to  take  a  copy.  In 
the  Registry  Office  matters  are  in  a  bad  shape,  the  only  way  of  fol- 
lowing the  title  of  a  lot  being  by  the  names  of  the  owners,  no  num- 
bers being  used  on  the  lots.  The  Registrar  would  not  guarantee 
title.  Portions  of  it  were  known  by  such  names  as  Murray  Farm. 
Chandler  Lot.  Hartwiek  First  Mile  Square.  Hartwick  Second  Mile 
Square.  Block  R.  etc.  The  village  of  L'Orignal  is  situat°d  in  the 
north-east  corner  of  the  township,  and  takes  in  a  considerable  quan- 
tity of  farm  land. 
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EQUIPMENT  AND  MANAGEMENT  OF  A  PARTY  ON  A 
"TOWNSHIP  OUTLINE  "SURVEY. 

BY  T.  B.  SPEIGHT,  D.L.S.,  TORONTO,  ONT. 

The  instructions  for  a  survey  issued  by  the  Department  of 
Lands,  Forests  and  Mines  usually  assume  that  the  surveyor  to 
whom  they  are  addressed  is  in  full  possession  of  all  information 
necessary  for  journeying  to  his  work  and  carrying  it  to  successful 
completion.  It  has  always  been  found  in  practice  that  this  infor- 
mation includes  innumerable  details,  larger  or  smaller,  the  neglect 
of  which  may  have  a  very  important  bearing  on  the  net  result 
of  the  contract.  Every  year's  experience  adds  to  one's  stock-in- 
trade  in  the  matter  of  details,  and  yet  leaves  much  to  be  learned. 

The  purpose  of  this  paper  is  to  set  down  some  of  the  more 
important  items  for  the  use  of  the  beginner  and  to  promote  dis- 
cussion which  will  be  of  benefit  to  us  all. 

The  first  step  of  importance  is  to  obtain  all  the  reliable  infor- 
mation relative  to  the  different  routes  leading  to  the  various  parts 
of  the  field  of  operations,  so  that  the  supplies  may  be  replenished 
as  the  work  progresses.  The  sources  of  this  class  of  data  include 
the  merchants  or  trading  agents  operating  in  or  near  the  district. 
In  the  event  of  one  having  no  acquaintance  with  any  of  these 
dealers,  it  is  usually  not  difficult  to  find  some  surveyor  who  has, 
and  in  nearly  every  instance  it  will  be  found  desirable  to  get  in 
touch  with  the  local  dealers  at  the  outset. 

In  arranging  for  supplies,  while  the  wholesale  dealers  in  the 
large  centers  give  lower  prices,  it  must  be  remembered  that  the 
good  will  of  the  local  merchants  is  desirable,  as  we  are  to  be  de- 
pendent upon  them  for  many  good  offices  during  the  season.  Our 
practice  in  recent  years  is  to  place  the  meat  order  at  Toronto  and 
arrange  early  with  the  local  dealers  for  nearly  all  other  forms  of 
provisions. 

It  is  sometimes  found  advantageous  to  have  supplies  trans- 
ported in  a  part  of  the  way  by  contract,  but  this  is  a  somewhat 
expensive  method,  and  the  goods  when  landed  are  seldom  in  as 
good  condition  as  if  handled  under  the  watchful  eye  of  the  owner. 

During  the  past  few  years  we  have  paid  from  $12  to  $18  per 
cwt.  for  a  distance  of  150  miles  in  from  the  railway,  but  if  it  had 
been  possible  to  take  all  the  supplies  in  with  our  own  party,  the 
cost  would  have  been  considerably  less. 
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Every  surveyor  after  a  few  years'  experience  in  this  class  of 
survey  has  more  or  less  fixed  ideas  as  to  the  items  and  quantities 
required  for  a  given  number  of  men  for  a  given  time,  and  of  course 
no  two  surveyors  agree  in  all  details.  Further,  it  has  been  found 
that  no  two  parties  of  men  can  be  relied  upon  to  require  equal 
quantities  of  any  given  article  of  diet  during  a  season. 

Keeping  the  above  in  view,  the  following  list  is  submitted  as 
having  served  a  party  averaging  25  in  number  for  a  recent  survey 
occupying  100  days:  Flour,  3,400  lbs.,  or  1  1-3  lbs.  per  day  per 
man;  long  clear  bacon  and  ham,  1,500  lbs.,  corned  beef  (Cambridge 
or  Oxford  Brand),  200  lbs.,  sausage,  200  lbs.,  or  1  lb.  of  meat  per 
day  per  man ;  lard,  150  lbs. ;  beans,  650  lbs.,  or  %  lb.  per  day  per 
man;  cheese,  100  lbs.;  potatoes  (evaporated),  180  lbs.,  or  1-10  lb. 
per  day  per  man;  vegetables  (evaporated),  25  lbs.;  raisins,  100 
lbs. ;  tea,  mixed,  75  per  cent,  black  and  25  per  cent,  green,  100  lbs. ; 
coffee,  20  lbs. ;  condensed  milk  and  cream,  6  cases  of  48  tins  each ; 
baking  powder,  60  lbs. ;  syrup,  200  lbs. ;  sugar,  950  lbs.,  2-5  lb.  per 
day  per  man;  butter,  180  lbs.,  1-10  lb.  per  day  per  man;  soap 
(common),  60  lbs. ;  soap  (toilet),  15  lbs. ;  rolled  oats,  75  lbs. ;  wheat- 
lets,  100  lbs. ;  pickles,  35  lbs. ;  yeast  cakes,  5  lbs. ;  rice,  150  lbs., 
1-17  lb.  per  day  per  man ;  split  peas,  60  lbs. ;  pearl  barley,  50  lbs. ; 
salt,  50  lbs. ;  mustard,  pepper,  resin  for  canoes,  white  lead  for 
canoes,  smoking  tobacco,  chewing  tobacco,  candles,  matches,  medi- 
cine chest.  Hardware — Two  Dutch  reflectors;  two  nests  of  good 
tin  pails  (5  in  each),  largest  size  12  in.  diameter;  cups,  knives, 
forks,  spoons  (large  and  small),  1  granite  stewing  kettle,  axes, 
one  for  every  member  of  the  party;  axe  handles,  two  sizes;  three 
granite  bake  kettles  (nest),  largest  size,  14  in.  dia.  x  9  in.  high; 
fishing  tackle;  shoe  packs  for  party,  at  least  twenty  pair  of  the 
more  common  sizes. 

For  the  housing  of  the  party  and  outfit,  nine  light  " drill" 
tents  about  7  feet  by  9  feet  (some  larger,  some  smaller)  were  used, 
each  being  provided  with  a  "tarpaulin"  of  similar  material  to 
serve  as  floor.  Each  tent  was  supplied  with  mosquito  netting  for 
the  door  and  rear  ventilator.  For  summer  use  I  prefer  small  light 
tents  accommodating  from  two  to  four  men  each.  Four  or  five 
large  extra  tarpaulins  are  necessary  for  purposes  to  be  referred 
to  later. 

Five  canoes  18  feet  to  19  feet,  by  about  48  inches  beam,  and 
capable  of  carrying  1,500  pounds  each,  exclusive  of  a  crew  of  4  to 
5  men,  were  used  for  the  journey  in,  and  a  sixth  canoe,  canvas, 
double-ribbed,  17  feet  by  36  inches  beam,  was  "packed"  along 
the  line  during  the  whole  survey  for  use  in  crossing  rivers  and 
lakes. 
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The  selection  of  the  party  is  a  most  important  factor.  Where 
possible,  it  is  advisable  to  have  for  a  large  party  a  dozen  tried 
bushmen,  packers,  canoemen  and  axemen  of  known  worth,  who 
with  the  necessary  incentives  will  set  a  good  pace  for  the  re- 
mainder. The  "boss  packer"  is  one  of  this  group,  and  he  should 
have  special  gifts  and  qualifications,  chief  amongst  which  are  in- 
telligence, tact,  executive  ability,  loyalty  to  his  employer,  and  the 
attributes  that  pertain  to  a  leader  of  men.  When  you  get  such 
a  man,  don't  be  afraid  to  pay  him  75  per  cent,  to  100  per  cent, 
more  than  the  current  rate  of  wages.  He  should  be  sought  out 
early  and  given  the  privilege  of  naming  at  least  two  or  three  men 
upon  whom  he  can  rely  to  back  him  up  in  time  of  difficulty,  as  his 
work  is  one  of  great  responsibility  and  will  sometimes,  if  not  well 
done,  cause  serious  delays.  From  four  to  six  axemen  from  your 
own  vicinity  or  county  should  be  taken.  In  this  generation  the 
average  young  farmer  or  farm  hand  is  not  a  skilled  axeman,  but 
if  he  is  the  right  sort  of  man,  he  develops  rapidly,  and  a  few 
"stand-bys"  from  Old  Ontario  are  sometimes  of  much  value  in  the 
event  of  possible  insubordination  showing  itself.  From  the  num- 
erous applicants  for  "staff"  positions  the  chainmen  can  be  selected, 
and  one  of  them  should  be  capable  of  acting  as  transitman  should 
the  occasion  arise.  At  least  two  of  the  chainmen  should  know 
enough  of  trigonometry  to  be  able  to  check  triangulations.  Pick- 
etmen — not  less  than  poets — are  "born,"  and  besides  having  good 
judgment  and  an  eye  for  line  and  country,  he  should  also  be  a  good 
leader  of  men.  If  a  good  one  is  discovered  in  one  season,  it  is 
well  to  keep  in  touch  with  him  for  future  possible  work,  and  re- 
munerate him  according  to  his  services. 

Last,  but  by  no  means  least,  is  the  cook,  the  all-important  man 
of  the  party.  If  he  is  competent,  energetic,  thrifty  and  loyal,  he 
is  worth  $75  a  month,  but  if  he  fails  in  any  of  those  points,  he  will 
probably  be  dear  at  any  price. 

The  journey  in  from  the  railway  serves  as  a  "trying  out"  pro- 
cess. On  the  evening  before  the  start  is  made  the  crews  for  the 
several  canoes  should  be  told  off,  and  the  "boss  packer's"  advice 
is  often  sought  with  good  results.  There  should  be  at  least  two 
able  and  experienced  canoemen  for  each  craft,  the  remainder  being 
sorted  out  from  such  material  as  we  have.  For  work  in  rapids, 
the  bowman  must  have  a  quick  and  trained  eye.  The  steersman 
takes  his  cue  from  him  by  the  eye  rather  than  the  ear. 

Each  canoe  and  its  contents  is  placed  entirely  in  charge  of  thr 
man  in  the  stern,  and  he  is  held  responsible  for  the  safe  delivery 
of  the  original  cargo,  subject  to  such  modifications  as  have  beeD 
found  necessary  during  the  trip.  A  tarpaulin  of  sufficient  size  to 
<>over  the  whole  canoe  must  at  all  times  be  kept  within  easy  reach 


158 


ASSOCIATION  OF  ONTARIO  LAND  SURVEYORS. 


in  case  of  sudden  showers.  By  the  end  of  the  first  day's  trip  the 
experienced  surveyor  will  be  able  to  make  whatever  readjustment 
of  crews  and  cargoes  may  be  necessary  to  balance  the  whole  fleet. 
The  cook  and  his  essentials  should  be  located  in  the  largest  canoe 
owing  to  the  bulky  nature  of  a  part  of  his  outfit.  He  is  not  ex- 
pected to  devote  as  much  energy  to  paddling,  as  his  hours  of  labor 
are  long.  He  should  also  be  given  a  good  deal  of  assistance  when 
ashore,  but  there  is  usually  little  difficulty  in  securing  this. 

The  day's  work,  whether  when  travelling  or  at  work  on  the 
line,  is  broken  into  three  parts,  punctuated  as  follows:  Breakfast 
at  six  a.m. ;  first  lunch— corresponding  to  the  ordinary  mid-day 
meal — between  ten  and  eleven  a.m. ;  second  lunch — somewhat 
lighter  than  the  first — between  two  and  three  p.m.,  and  the  evening 
meal  at  six  p.m.  This  method  gives  about  nine  hours  of  actual 
labor  per  day,  and  does  not  produce  the  exhaustion  which  more 
protracted  periods  of  labor  do.  The  average  party,  if  given  the 
choice,  would  select  this  method,  and  the  net  results  to  the  employer 
are,  in  my  opinion,  very  much  in  his  favor. 

Portages  are  usually  numerous  and  some  are  long,  frequently 
deep  also  in  spots.  Where  possible  they  are  utilized  for  meal  hours 
and  camps.  Satan — even  in  the  wilderness — finds  mischief  for 
idle  hands,  and  if  the  men  can  be  kept  employed  in  "packing"  a 
couple  of  tons  of  impedimenta  while  the  cook  is  pursuing  his  duties, 
his  majesty's  plans  may  sometimes  be  frustrated.  Judicious  man- 
agement in  the  forwarding  of  the  whole  outfit  over  a  portage  counts 
for  much  in  the  progress  of  the  journey.  As  a  rule,  if  men  have 
been  fairly  dealt  by,  few  shirks  will  be  found,  and  any  who  attempt 
to  dodge  a  fair  share  of  the  work  will  find  little  sympathy  from 
their  comrades.  By  the  time  about  thirty  portages  have  been 
made,  the  last  one  in  a  recent  season  beins:  nearly,  ten  miles  in 
length,  each  man  has  had  an  opportunity  of  judging  whether  the 
wild,  free  life  of  the  woods  is  all  his  fancy  painted  it — in  advance. 

The  journey  being  completed  and  the  beginning  of  the  "work" 
reached,  all  the  larger  canoes  are  to  be  sent  back,  or  if  a  sufficient 
number  of  men  cannot  be  spared,  the  less  valuable  canoes  are  dis- 
carded. It  sometimes  happens  that  one  or  more  of  the  novices 
decide,  about  this  juncture,  that  they  will  assist  the  canoemen  in 
retracing  the  route  "lierht. "  and  "excess  baggage,"  if  I  may  bor- 
row a  term,  is  disposed  of  in  this  way. 

The  canoemen  return  to  the  railway  and  bring  in  the  requi- 
site amount  of  supplies  to  replenish  the  working  party's  provisions 
at,  the  most  convenient  canoe  route  connecting  with  the  work  as  it 
progresses.  This  process  is  repeated  throughout  the  season,  the 
men  occupied  in  it  being  termed  "supply  men"  and  numbering 
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from  two  to  six,  depending  upon  the  distances  and  the  nature  of 
the  routes  to  be  travelled.  It  is  most  important  that  the  head 
supply  man  be  well  fitted  in  every  way  for  the  duty,  and  he  and 
his  comrades  are  usually  selected  by  the  surveyor  from  the  way 
in  which  they  have  done  their  work  on  the  journey  in  from  the 
railway  to  the  starting  point  of  the  survey. 

In  like  manner  the  surveyor  has  formed  his  conclusions  as  to 
the  distribution  of  his  forces  in  the  several  departments  on  the 
line,  viz.,  packers,  axemen,  chainmen,  and  picketmen,  it  being  al- 
ways made  clear  to  each  man  when  he  is  engaged  that  his  work 
will  consist  of  whatever  the  surveyor  sees  .fit  to  depute  him  to  do. 

The  duties  of  the  packers — from  five  to  seven  in  number,  de- 
pending upon  circumstances — are  to  keep  the  camp  and  supplies 
forwarded  along  the  line  so  as  to  best  suit  the  progress  of  the  work, 
the  canoe  in  particular  bein°'  always  kept  well  up  and  ready  for 
use  should  it  be  needed.  The  packers  are  not  to  advance  nearer 
than  one  station  from  the  end  of  the  line,  and  are  to  be  particularly 
careful  in  passing  all  station  pickets,  which  for  the  purpose  of  dis- 
tinguishing them  ha.ve  always  a  cross  and  piece  of  white  paper  at- 
tached, the  line  at  each*  station  point  being  left  wide  enough  to 
enable  the  packers  to  pass.  A  packing  stage  is  usually  the  length 
of  a  "sight," 

In  the  daily  moving  of  camp  the  cook  is  left  undisturbed  until 
about  the  time  of  the  first  lunch,  and  his  outfit  is  the  first  to  arrive 
at  the  site  for  the  next  camp.  The  "lightweights"  amongst  the 
packers  are  then  left  with  the  cook  to  prepare  camp  while  the  re- 
mainder of  the  goods  are  being  brought  forward.  There  is  a  rule 
of  exchange  between  the  surveyor  and  the  "boss  packer. "  each 
beino-  watchful  to  send  any  help  he  can  spare  to  the  packers  or 
axemen,  as  the  case  may  be,  when  extra  help  is  needed.  The 
chainmen  also  are  often  required  to  give  a  lift  with  packing  if 
necessary. 

The  axemen  are  usually  five  or  six  in  number,  with  occasionally 
a  seventh  borrowed  from  the  packers,  the  least  expert  man  being 
held  responsible  for  the  blazing  throughout.  A  part  of  the  blazing 
may  be  expected  of  the  chainmen.  but  the  blazer  is  required  to  sqe 
that  the  whole  line  is  properly  blazed.  In  leaving  camp  in  the 
morning  all  the  linemen,  whether  axemen,  picketmen.  chainmen  or 
survevor,  are  required  to  pack  their  own  personal  effects,  includ- 
ing the  tents  occupied  by  them,  as  far  as  the  end  of  the  line, 
usually  one-half  to  three-quarters  of  a  mile  ahead.  The  packers 
are  thus  relieved  of  a  part  of  the  labor  of  the  daily  camp  movinsr. 
The  most  expert  axeman — whether  serving  as  an  axeman  or  pick- 
etman — makes  the  posts,  and  these  are  marked  and  placed  in  posi- 
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tion  by  the  chainmen,  who  also  blaze,  mark  and  note  the  bearing 
trees. 

An  extra  instrument  is  always  kept  ready  for  use,  not  only  to 
provide  against  accidents  to  the  one  in  constant  use,  but  it  is  most 
convenient  to  be  able  to  leave  the  "line"  transit  always  at  the  end 
of  the  line  and  use  the  spare  instrument  for  the  observations  at 
camp.    This  effects  a  considerable  saving  in  time  and  labor. 

Amongst  the  duties  falling  to  the  chainmen  are  the  carrying 
and  preparing  of  the  lunches.  For  carrying  lunches,  two  pack 
sacks,  or  two  bags  tied  "turkey"  fashion,  are  used.  One  contains 
the  tea  pail,  in  which  the  cups,  meat  and  butter  are  placed  in  sep- 
arate tins.  The  other  sack  contains  the  other  eatables.  Eyery  man 
in  the  whole  party  is  provided  with  and  made  responsible  for  an 
axe  and  "tump  line." 

For  the  insects  that  make  life  a  burden  during  the  sum- 
mer months,  ' '  fly  dopes ' '  innumerable  have  been  recommended,  but 
after  having  given  a  fair  trial  to  a  considerable  number  of  these,  I 
have  been  satisfied  with  none  and  have  settled  down  to  making  the 
tent  secure  at  night  by  means  of  mosquito  netting.  If  good  rest  at 
night  be  assured  the  trials  of  the  day  may  be  borne. 

As  mentioned  at  the  outset,  this  paper  is  not  expected  to  cover 
every  detail,  nor.  in  fact,  could  any  paper  be  relied  upon  for  that, 
but  the  information  contained  may  be  of  service  to  those  who  have 
yet  to  gain  their  experience  in  work  in  Northern  Ontario. 

Discussion. 

Mr.  Fawcett — I  would  like  to  sav  a  word  or  two  with  reference 
to  this  paper.  There  is  no  one  in  the  countrv  capable  of  dealing 
better  with  this  subject  than  Mr.  Speight;  Mr.  Speight  and  Mr. 
Niven  are  the  base  line  men  of  this  Province.  Mr.  Speights  list 
of  supplies  is  much  the  same  as  the  list  I  would  make  out;  my 
rule  has  been  to  take  everything  that  the  men  can  possibly  want 
to  eat,  and  I  find  that  the  expense  of  keeping  a  party  of  men  is 
about  the  same,  no  matter  what  provisions  you  get;  some  will  eat 
a  lot  of  meat  and  some  will  eat  a  lot  of  sugar ;  some  will  eat  por- 
ridge and  some  will  not,  and  I  always  like  to  have  a  supply  of 
everything,  so  that  the  men  may  suit  themselves. 

I  think  that  this  paper  will  be  very  valuable,  for  you  will  often 
find  with  reference  to  equipment  that  men  who  have  not  had  very 
much  experience  will  take  a  lot  of  things  that  they  do  not  require ; 
it  is  a  wise  thing  to  take  nothing  along  that  you  can  get  along 
without,  I  have  very  much  pleasure  in  supporting  this  motion 
that  this  paper  be  published  in  the  minutes. 
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Mr.  Beatty — With  reference  to  the  remarks  of  Mr.  Fawcett, 
I  think  I  would  hardly  go  as  far  as  to  say  that  I  would  take  along 
everything  the  men  want;  at  the  same  time  I  think  that  it  is  ad- 
visable to  take  a  good  variety.  The  cheapest  party  I  ever  took  out, 
the  least  cost  per  man,  was  one  in  which  the  cook  gave  the  men 
every  variety  that  they  could  possibly  get ;  it  was  much  cheaper  than 
if  they  had  the  usual  thing  of  bacon,  beans  and  flour.  I  don't 
know  whether  the  cakes  and  pies  were  as  good  for  the  men.  At 
the  same  time  it  was  much  cheaper  in  actual  cost. 

I  would  like  to  hear  from  Mr.  Fitzgerald;  he  has  had  a  good 
deal  of  experience  of  this  nature. 

Mr.  Fitzgerald — I  think  Mr.  Beatty  has  paid  me  a  compliment 
that  I  am  hardly  worthy  of.  I  have  never  had  any  experience  with 
outline  work  except  during  the  past  season.  I  think  Mr.  Speight's 
paper  is  a  very  good  one;  at  the  same  time,  I  doubt  if  there  is 
much  use  in  telling  a  man  what  he  ought  to  do;  he  will  have  his 
own  ideas,  and  he  will  carry  them  out. 

There  is  one  point  I  would  like  to  mention ;  I  see  Mr.  Speight 
gets  along  with  about  35  pounds  of  salt;  I  found  that  the  bacon 
is  liable  to  get  rusty,  and  I  generally  carry  from  150  to  200  pounds 
salt. 

Mr.  Speight — Regarding  that  last  observation,  I  have  no  recol- 
lection of  ever  having  any  bacon  spoiled  by  getting  wet. 

Mr.  Fitzgerald — You  must  have  had  good  packers  to  keep  it 

dry. 

Mr.  Speight — The  last  three  years  we  have  had  it  put  in  water- 
proof bags,  and  we  never  have  any  trouble  about  it  spoiling ;  some- 
times we  smoke  it  a  little. 

Mr.  Selby — We  have  to  carry  our  supplies  sometimes  for  100 
days  in  the  Peace  River  country,  but  I  found  if  we  got  the  imported 
bacon  it  would  not  spoil  even  if  it  did  get  wet ;  we  have  to  get  our 
supplies  in  February  and  they  are  to  last  us  till  November  or  De- 
cember, so  we  have  to  take  good  care  of  them;  we  have  to  have 
caches  built,  and  have  the  bacon  hung  up  so  that  there  will  be 
plenty  of  air  blowing  through  it.  Imported  bacon  will  not  need 
salting;  it  is  only  the  home  bacon  that  will  give  trouble.  I  think 
that  this  paper  is  most  valuable,  and  I  concur  in  the  motion. 
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GRAVITY. 

BY  OTTO  KLOTZ,  LL.D.,  F.R.A.S.,  OTTAWA,  ONT. 

Perhaps  it  is  not  very  obvious  why  the  word  ' '  Gravity ' '  should 
have  a  place  on  the  programme  for  the  Annual  Meeting  of  the 
Ontario  Land  Surveyors.  However,  in  a  brief  presentation  of  the 
subject  I  shall  try  to  justify  it.  Your  activities  cover  a  wide 
field ;  some  of  you  are  engaged  in  city  surveying  as  affecting  real 
estate ;  some  similarly  in  towns  and  country ;  others  are  busy  with 
municipal  work — drainage,  sewerage  and  water  supply;  while 
others  are  engaged  in  Government  surveys,  running  base  lines  and 
surveying  townships,  involving  the  consideration  of  the  figure  of 
the  earth,  not  only  as  a  sphere,  but  as  approximately  a  spheroid 
of  revolution;  and  there  are  still  others  who  delve  into  the  earth 
and  instrumentally  trace  the  shafts  and  drifts  of  the  miner. 

In  all  this  work  the  transit  is  the  indispensable  instrument; 
and  the  first  thing  you  do  when  you  set  up  the  instrument  is  to 
level  it.  The  level  is  a  small  part  of  a  huge  circle  with  a  radius 
varying  from  a  score  or  so  of  feet  to  a  quarter  of  a  mile.  The 
radius  is  a  measure  of  its  sensitiveness.  The  level  is  not  a  bent 
glass  tube,  but  has  its  upper  inside  surface  ground  with  a  curva- 
ture dependent  upon  the  radius  taken,  and  the  merits  of  a  level 
lie  in  the  uniformity  of  the  curvature,  that  is.  that  it  represents 
that  of  a  constant  radius.  Now,  when  you  start  to  "lever'  the 
instrument  what  happens?  You  move  the  footscrews  in  order  to 
move  the  bubble  to  a  certain  position ;  that  is,  you  are  exerting  a 
force  against  some  other  force  that  maintained  the  bubble  in  its 
previous  position.  We  naturally  ask,  what  is  that  force  that  keeps 
the  bubble  in  a  given  definite  position,  for  the  liquid  within  the 
tube  is  free  to  move? 

This  subtle  force  is  "gravity." 

As  we  grow  up  from  infancy  we  learn  by  experience  and  un- 
consciously that  bodies  fall  to  the  ground.  The  phenomenon  is  so 
common  that  it  never  raises  or  excites  the  least  wonder ;  we  never 
think  of  it  as  a  phenomenon,  but  simply  take  it  as  one  of  the  things 
of  the  earth,  like  the  trees,  or  houses,  or  rocks,  or  water. 

But  the  first  time,  perhaps  at  a  Christmas,  we  come  possessed 
of  a  tov  magnet,  and  play  with  it,  lifting  up  tacks  and  needles, 
our  curiosity  is  aroused.  Here  is  a  piece  of  red-painted  metal,  not 
looking  or  feeling  different  from  many  other  thins*,  yet  in  some 
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mysterious  way  it  picks  up  things,  to  do  which  otherwise  we  must 
use  our  fingers.  We  even  see  that  small  iron  things  are  apparently 
eager  to  join  the  painted  friend  and  jump  to  it.  We  notice,  too, 
that  a  large  magnet  will  pick  up  more  tacks  than  a  small  one, 
in  short,  that  it  has  more  force,  more  attracting  power.  The  cur- 
iosity centres  in  the  fact  that  two  inert,  dead  things  will  attract 
each  other,  without  apparently  any  reason,  and  such  behavior  of 
bodies  attracting  each  other,  or  one  attracting  the  other,  we  had 
not  noticed  before  in  any  way.  When  we  threw  a  ball,  of  course 
it  fell  to  the  ground  afterwards — that  was  natural,  everything  did 
that,  and  that  was  all  there  was  to  it.  It  never  entered  our  head 
that  there  was  the  slightest  similarity  between  the  action  of  the 
magnet  and  the  tacks,  and  the  falling  of  the  ball.  The  familiarity 
of  the  latter  phenomenon  and  its  never  failing,  militated  against 
the  slightest  attention  being  paid  or  the  slightest  wonder  being 
aroused.  That  things  fall  we  know  now  to  be  due,  not  because  it 
is  innate  in  them  to  do  so,  that  is,  that  they  can't  help  themselves, 
but  because  of  a  law — that  of  gravitation— which  in  its  action  is 
similar  to  the  attracting  force,  or  magnetism,  of  our  magnet.  How- 
ever, the  very  large  majority  of  the  civilized  people  are  in  our 
child-state — they  see  no  force  displayed  in  the  falling  of  a  ball, 
but  wonder  at  the  force  displayed  by  a  piece  of  magnetized  steel. 
The  existence  of  gravity  as  a  force  and  the  law  governing  it  were 
discovered,  as  you  know,  bv  Newton.  Let  me  repeat  the  Law  of 
Universal  Gravitation:  "Every  particle  in  the  universe  attracts 
every  other  particle  with  a  force  proportional  to  the  quantities  of 
matter  in  each,  and  inversely  proportional  to  the  square  of  the  dis- 
tance between  them."  To  return  to  our  level,  we  have  the  instru- 
ment adjusted,  and  the  bubble  in  the  centre  of  the  tube ;  this  lat- 
ter, however,  is  not  at  all  necessary  for  accuracv;  the  bubble  misrht 
stand  to  one  side  and  still  the  plate  could  be  horizontal,  but  it  is 
more  convenient  to  adjust  so  that  the  bubble  is  in  the  centre  when 
the  plate  is  horizontal.  From  what  has  been  said  it  is  obvious  now 
that  the  position  that  the  bubble  assumes  is  the  resultant  of  the 
forces  of  all  the  particles  in  the  universe  acting  on  the  liquid  within 
the  tube.  We  may.  however,  consider  as  negligible  the  effect  of 
matter  outside  of  the  earth.  From  this  premise  it  follows  that  the 
position  of  the  level  is  dependent  upon  the  distribution  of  matter 
with  reference  to  the  station  or  position  of  the  instrument,  and 
hence  if  the  distribution  of  the  matter  be  changed  the  position  of 
the  bubble  will  change,  and  when  we  have  the  instrument  adjusted 
again  to  "level"  then  our  horizontal  telescope  will  point  differently 
from  what  it  did  before  when  horizontal. 

Let  us  suppose  we  have  a  transit  set  up  here,  well  adjusted 
and  leveled;  next  imagine  Lake  Ontario  to  be  drained  as  it  per- 
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haps  will  be  some  day  in  the  distant  future,  then  you  will  find  that 
the  level  on  your  instrument  is  "out";  if  it  is  pointing  in  a  north 
and  south  direction  the  liquid  will  have  run  towards  the  north, 
because  the  pull  has  been  decreased  from  the  south  where  the  lake 
was,  and  the  bubble  will  have  moved  southward.  Furthermore  this 
would  mean  that  compared  with  formerly,  sewers  that  had  a  very 
small  incline  towards  the  lake  would  permit  the  water  to  run  in 
the  opposite  direction,  apparently  up-hill.  To  further  illustrate 
this,  suppose  Lake  Ontario  to  be  of  uniform  depth  and  the  bottom 
to  conform  to  an  arc  of  a  circle,  about  the  centre  of  the  earth, 
if  we  then  draw  another  arc  in  the  same  plane  and  from  the  same 
centre,  with  a  radius  equal  to  the  former  plus  the  depth  of  the 
water,  we  will  get  a  line  parallel  to  the  former,  but  we  will  find 
that  the  lake  level  is  beneath  this  line  on  account  of  the  less  density 
of  water  to  the  surrounding  solid  matter,  and  if  we  remove  the 
water  altogether  from  the  basin,  our  line  of  levels  across  the  basin 
will  fall  below  the  line  of  the  previous  water  surface.  Or  again, 
imagine  a  small  island  in  the  middle  of  the  lake  and  a  bench-mark 
there  as  well  as  at,  say,  Kingston,  both  at  the  same  height  above 
the  water.  Draw  off  the  water  now  and  run  a  line  of  levels  be- 
tween the  bench-marks,  when  it  will  be  found  that  they  are  no 
longer  on  the  same  level.  Nature  in  the  course  of  ages  has  pro- 
duced many  effects  like  this  which  we  have  noted  and  observed. 
The  work  of  man  is  small  to  produce  any  appreciable  effect  on  the 
change  of  level,  yet  I  am  confident  that  if  accurate  observations 
had  been  made  before  and  after  the  building  of  the  great  Assouan 
dam  that  a  change  of  zenith,  which  is  equivalent  to  a  change  of 
level,  would  have  been  detected.  From  what  has  been  said  it  will 
be  inferred  that  the  curvature  of  a  large,  deep  lake  level  is  flatter 
than  the  theoretical  curvature,  and  that  one  can  see  farther  on  the 
lake  than  on  the  ocean.  The  deflection  of  the  vertical  at  the  edge 
of  a  large  lake  may  amount  to  several  seconds  of  arc  due  to  the 
presence  of  the  water  instead  of  the  basin  being  filled  with  solid 
matter.  The  effect  of  gravity  comes  into  play  particularly,  aggra- 
vatively  one  may  say,  in  geodetic  work  and  its  allied  astronomical 
observations  for  latitude  and  longitude.  With  the  greatest  care 
and  precision  the  geodesist  and  astronomer  do  their  work  in  the 
field  and  have  every  reason  to  believe  that  the  triangles  will  " close' ' 
and  that  points  determined  geodetically  and  astronomically  will 
coincide.  But  the  fond  hope  is  ruthlessly  crushed  by  the  vagaries 
of  the  level,  our  datum  plane,  upon  which  all  surveyors',  engineers' 
and  astronomers'  work  is  based.  The  "non-closing"  of  the  triangles 
is  due  to  the  unequal  distribution  of  matter  in  the  crust  of  the 
earth,  leaving  out  of  consideration  instrumental  errors  or  errors  of 
observation,  which  are  generally  small  compared  with  the  closing 
errors.    It  is  scarcely  possible  to  deal  with  the  subject  of  gravity 
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without  referring  to  the  work  in  connection  with  ' '  The  Great  Trigo- 
nometrical Survey  of  India."  There  is  no  country  on  the  face  of 
the  earth  where  the  complications  arising  from  stupendous  mountain 
masses  is  more  expressed  than  in  India.  Fortunate  it  is  that  the 
precision  aimed  at  from  the  very  inception  of  the  work  a  century 
ago  was  of  the  highest  order,  and  it  should  be  a  pride  to  every 
Britisher  that  such  monumental  work  was  undertaken  for  and  in 
one  of  the  dependencies. 

Pendulum  observations,  as  you  are  aware,  give  a  measure  of 
the  force  of  gravity,  while  our  level  gives  us  the  direction  of  that 
force.  The  latter  tells  us  nothing  whether  there  is  an  excess  or 
defect,  but  only  the  relative  condition,  while  the  former  gives  the 
force  itself.  A  certain  position  of  the  level  might  be  caused  by  a 
defect  of  matter,  say,  to  the  south,  or  an  excess  of  matter  to  the 
north.  As  a  consequence  the  peculiar  phenomenon  may  arise  in 
the  case  of  a  deep  crevasse  running  east  and  west,  as  the  Colorado 
canyon,  that  the  observed  latitude  of  its  southern  edge  may  be 
greater  than  the  observed  latitude  of  the  northern  one. 

The  chief  disturbing  factor  in  India  was  primarily  and  nat- 
urally referred  to  the  huge  Himalayan  mass  along  the  northern 
border,  and  containing  the  loftiest  elevations  on  the  earth.  In  1852 
the  question  was  submitted  to  Archdeacon  Pratt  of  Calcutta,  an 
able  mathematician,  in  order  to  correlate  the  astronomic  and  geo- 
detic operations,  i.e.,  to  account  for  the  magnitude  and  direction 
of  the  deflection  of  the  plumb-line..  He  concluded  from  his  in- 
vestigations that  the  attraction  of  the  Himalayas  was  completely 
compensated,  that  is,  that  the  mountains  were  not  a  huge  mass  rest- 
ing on  the  earth  as  so  much  extraneous  matter,  but  were  in  the 
nature  of  an  iceberg  floating  in  the  earth  with  submerged  matter 
having  a  defect  of  gravity  or  density,  and  that  all  discrepancies 
between  astronomical  and  geodetic  results  might  be  attributed  to 
local  attractions.  It  appears  from  recent  evidence  that  serious  ob- 
jections may  be  offered  to  the  acceptance  of  this  view  in  toto.  The 
theory  that  the  attraction  of  the  Himalayas  was  counteracted  by 
an  invisible  mass  was  based  on  the  following  argument:  The  ob- 
served effect  of  the  Himalayas  on  the  deflection  of  the  plumb-line 
at  the  northern  end  of  the  Indian  arc  was  5". 2,  while  the  attrac- 
tion of  the  Himalavas  considered  as  a  mass  superimposed  on  the 
earth  would  be  at  the  above  point  27". 8,  over  half  a  mile  in  lati- 
tude, as  computed  by  Pratt.  In  this  comparison  the  influence  of 
the  Indian  Ocean  was  considered  inappreciable.  However,  it  has 
now  been  amply  demonstrated  that  as  far  as  the  effect  of  vast 
high  pla.teaus  on  gravity  is  concerned,  it  is  fairly  compensated  by 
defect  of  matter  beneath.  A  notable  case  in  America  are  the  results 
of  the  pendulum  observations  on  Pike's  Peak,  which  rises  some 
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8,000  ft.  above  the  plateau,  which  in  turn  is  about  6,000  ft.  above 
the  sea.  All  pendulum  or  gravity  observations  are  reduced  to  sea- 
level,  and  when  in  this  case  the  attraction  of  the  plateau  was 
neglected  and  only  that  of  the  mountain  was  considered,  the  result 
appears  quite  normal. 

The  accumulation  of  data  in  India,  if  it  has  not  yet  explained 
the  many  anomalies,  yet  has  eliminated  many  former  opinions  as 
to  their  source,  and  has  led  to  others  more  in  consonance  with  the 
increased  facts.  Among  the  more  important  conclusions  is  the  one 
that  the  probable  cause  of  the  positive  deflections  to  the  north  of 
latitude  24°  and  of  negative  deflections  to  the  south,  is  due  to  a 
great  underground  chain  of  excessive  density,  stretching  across 
India  for  over  a  thousand  miles,  and  affecting  latitude  observa- 
tions for  nearly  a  thousand  miles  from  north  to  south,  masking 
thereby  the  true  effects  of  the  Himalayas.  The  effects  of  the  chain 
are  superimposed  on  those  of  a  far-reaching  Himalayan  attraction, 
the  latter  perhaps  deflecting  the  plumb-line  at  Cape  Comorin,  1,500 
miles  distant,  through  one  or  two  seconds  of  arc. 

We  see  from  the  short  reference  made  to  India  what  difficulties 
arise  through  anomalies  in  gravity  that  require  adjustment  to  cor- 
relate a  geodetic  survey  with  itself  and  with  astronomic  observa- 
tions for  both  latitude  and  longitude. 

In  our  geodetic  survey  recently  inaugurated  there  need  be  no 
fear  of  such  excessive  anomalies  being  encountered,  at  le^st  not  to 
the  east  of  the  Rockies,  but  there  will  nevertheless  be  anomalies 
requiring  adjustment.  If  I  might  venture  to  predict  regarding:  the 
St.  Lawrence  Valley  from  Port  Arthur  to  the  sea,  it  would  be 
that,  in  general,  observed  latitudes  will  be  less  than  their  theor- 
etical value.  This  is  based  on  the  belief  that  there  is  an  excess  of 
matter  to  the  north. 

In  modern  astronomic  observations  for  position  and  in  refined 
geodetic  work  the  errors  of  observation  are  less  than  those  intro- 
duced by  deflections  of  the  plumb-line  or  anomalies  in  gravity. 

You  all  recall  the  observations,  that  have  become  classic,  at 
the  hill  Schehallien  in  Scotland,  by  Maskelyne  in  1774  for  deter- 
mining the  mean  density  of  the  earth.  The  underlying  principle 
in  these  observations  was  the  change  of  position  of  level  that  the 
hill  would  cause,  so  that  observations  made  to  the  south  of  the  hill 
and  those  to  the  north  would  have  opposite  signs  for  the  correc- 
tions. The  hill  itself  was  surveyed,  thereby  obtaining  its  volume; 
then  from  samples  of  the  rock  composing  it  the  density  was  deter- 
mined, hence  its  mass.  The  actual  deflections  by  the  hill  were 
directly  observed  and  obtained  from  a  linear  connection  between 
the  observing  stations.    The  problem  stood  like  this  then — we  have 
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a  given  level,  or,  which  is  the  same  thing,  the  direction  of  the  line 
at  right  angles  to  it — the  plumbline,  its  direction  is  the  result  of 
the  pnll  of  the  earth  as  a  whole  and  of  Schehallien.  How  much 
Schehallien  pulls  we  have  determined  and  how  much  the  earth 
pulls  is  dependent  upon  its  mass,  and  this  is  the  product  of  its 
volume  by  its  density,  hence  our  only  unknown  in  our  equation  is 
the  density,  and  this  readily  follows  from  the  above  data.  Although 
the  result  obtained,  4.5,  is  about  a  unit  too  small  for  the  mean 
density  of  the  earth,  yet  we  must  admire  the  method  conceived 
and  carried  out  nearly  a  hundred  and  fifty  years  ago  by  the  Astron- 
omer Royal.  The  difficulty  of  the  method  is  in  getting  a  reliable 
value  of  the  mean  density  of  the  hill  from  individual  samples  of 
the  rock  at  the  surface. 

In  our  own  country  we  have  some  interesting  data  about  the 
effect  of  hills  pulling  out  of  their  normal  position  the  direction 
of  the  plumb-line  in  connection  with  the  survey  of  the  international 
boundary  line  along  the  49th  parallel.  I  have  recently  written  a 
paper  on  "The  49th  Parallel,"  so  I  will  here  only  refer  to  one  or 
two  of  the  principal  disturbances,  and  in  this  case  the  disturbing 
factors  were  obvious,  which  is  not  always  the  case,  as  I  showed  in 
the  case  of  the  underground  chain  in  India. 

Some  of  you  who  have  been  on  survej^s  in  the  Northwest  will 
probably  recall  the  Cypress  Hills  and  the  Sweet  Grass  Hills  or 
Three  Buttes  in  Montana,  immediately  to  the  south  of  the  boundary 
line.  The  greatest  difference  of  station  errors  at  astronomic  (lati- 
tude) stations  was  13". 89  or  1,407  feet,  being  in  a  distance  of 
97  7-10  miles,  between  the  Cypress  Hills  to  the  north  and  the  Sweet 
Grass  Hills  to  the  south.  The  former  pulled  the  plumb-line  5"  .94 
northward,  therefore  the  zenith  southward,  and  gave  too  small  a 
latitude  by  about  600  feet,  while  the  latter  influenced  the  level  in 
the  opposite  direction  and  put  the  latitude  about  800  feet  to  the 
north.  There  are  other  deflections  along  the  line,  but  not  of  such 
magnitude. 

As  the  Commissioners  agreed  to  accept  the  astronomic  obser- 
vations, which  means  the  inclusion  of  the  deflection  of  the  plumb- 
line,  as  the  defining  ones  for  the  boundary  line,  our  boundary  line 
along  the  49th  parallel  is  not  that  nice,  smooth,  uniform  curve  a? 
depicted  on  a  globe,  but  a  more  or  less  irregular,  zig-zag  line  telling 
us  in  unmistakeable  terms  of  the  vagaries  of  gravity  on  the  sur- 
face of  the  earth,  and  how  they  affect  the  work  of  the  surveyor. 

Discussion. 

Dean  Galbraith — I  have  listened  with  a  great  deal  of  pleasure 
to  this  very  able  paper,  and  I  am  also  going  to  take  the  oppor- 
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tunity  of  reading  the  paper.  I  received  not  long  ago  Dr.  Klotz' 
paper  on  "The  49th  Parallel  of  Latitude."  I  looked  over  that, 
but  I  have  not  had  time  to  read  it  as  I  should  like. 

I  was  going  to  ask  Dr.  Klotz  about  a  thing  I  saw  in  the  papers 
this  morning  and  also  not  long  ago,  the  statement  that  our  whole 
earth  has  a  tidal  expansion  and  contraction,  the  tidal  motion  in 
latitude — I  forget  now  what  the  place  is — being  about  four  or  five 
inches.  "What  I  was  going  to  ask  was,  has  Dr.  Klotz  any  idea  of 
the  method  by  which  that  vertical  motion  of  the  earth  is  measured  ? 

Dr.  Klotz — Yes,  I  can  answer  that  question  for  you.  That  de- 
termination has  been  made  recently  in  Potsdam  at  the  Geodetic 
Institute,  and  it  has  been  made  by  means  of  a  horizontal  pendulum 
similar  to  the  pendulum  we  use  for  earthquake  work.  The  record 
is  made  by  a  horizontal  pendulum,  but  the  principle  there  is  a 
little  the  reverse  of  the  ordinary  pendulum  which  we  have  here, 
which  swings  or  oscillates.  The  bob  is  the  thing  that  is  supposed 
not  to  move ;  it  is  what  we  call  the  steady  point,  and  it  is  the  earth 
that  is  doing  the  moving.  By  the  adjustment  of  this  horizontal 
pendulum,  the  lower  point  of  the  support  and  the  upper  one  are 
not  quite  in  the  same  vertical  plane.  The  degree  of  sensibility 
depends  upon  the  angle  between  the  vertical  and  the  points  of 
support,  the  lower  and  upper;  and  by  means  of  this  pendulum, 
which  was  placed  at  the  depth  of  about  80  feet  beneath  the  sur- 
face of  the  earth,  in  order  to  free  it  from  radiation  and  so  on, 
the  effects  of  the  heating  of  the  earth  by  the  sun  in  the  day  time, 
which  only  penetrates  to  a  very  small  depth,  confined  to  several 
metres,  say  ten  or  twelve  feet;  beneath  that  the  solar  daily  radia- 
tion has  little  or  no  effect;  and  for  other  disturbances  on  the  sur- 
face of  the  earth  the  pendulum  was  placed  at  the  depth  of  about 
80  feet,  but  Prof.  Hecker  saw  that  there  was  a  tidal  effect,  which 
Dean  Galbraith  was  just  now  speaking  about,  so  by  means  of  cer- 
tain appliances  they  observed  the  motion  of  this  pendulum.  It  is 
highly  sensitive.  The  pendulum  we  have  in  Ottawa  reads  to  about 
a  thousandth  of  a  second  of  arc — I  can  read  that  on  it  quite  read- 
ily— that  is  the  deflection.  He  observed  these  movements  of  the 
pendulum  and  compared  them  with  the  motion  of  the  moon  and 
the  sun,  just  as  the  observations  are  taken  for  the  tides,  and  by  that 
means  showed  they  are  clearly  the  tidal  effect  made  by  the  moon 
and  the  sun.  So  that  our  earth  is  not  an  absolutely  rigid  body, 
which  of  course  had  been  shown  by  Kelvin  long  before,  but  this 
was  a  direct  demonstration  by  a  method  which  had  not  been  at- 
tempted before.    I  think  that  answers  your  question. 

Dean  Galbraith — Yes,  it  gives  me  some  idea. 
Dr.  Klotz — The  horizontal  pendulum  which  has  been  intro- 
ducer! of  recent  years  is  doing  splendid  work,  especially  with  earth- 
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quakes.  There  was  an  earthquake  reported  from  Persia  some  time 
ago.  Our  daily  papers  all  had  it  that  on  the  13th  January  there 
was  a  severe  earthquake  there.  They  telephoned  down  to  the  Obser- 
vatory to  find  out  whether  we  had  an  earthquake,  and  the  matter 
was  referred  to  me  because  I  have  charge  of  that,  and  I  told  them 
there  was  no  destructive  earthquake  in  Persia  or  any  place  else  on 
the  earth  on  the  13th  January,  because  it  is  utterly  impossible  for 
one  to  take  place  and  not  to  be  registered  on  our  instrument,  which 
is  a  highly  sensitive  instrument.  The  next  day  in  the  papers  it 
came  out  that  it  was  on  the  23rd  January,  and  of  course  we  had 
the  record  of  that. 

Dean  Galbraith — After  the  meeting  of  the  British  Association 
in  1897  here  the  Observatory  in  Toronto  put  in  a  seismograph,  and 
it  no  doubt  did  very  good  work,  but  two  or  three  years  after  that 
we  put  in  a  stamp  mill  within  100  feet  of  the  seismograph.  This 
stamp  mill  made  90  pounds  a  minute,  and  I  asked  Mr.  Stupart 
what  his  records  were  on  his  seismograph,  and  he  looked  over  them, 
and  he  said,  4 'You  haven't  been  doing  anything  at  all  there;  the 
seismograph  doesn't  show  anything."  Of  course  Mr.  Klotz  knows 
why  it  didn't.  It  was  timed  to  swing  about  once  in  ten  seconds 
or  thereabouts.  I  suppose  that  is  about  an  average  to  catch  earth- 
quakes. 

Dr.  Klotz — We  have  them  from  five  seconds  to  sixty  seconds. 

Dean  Galbraith — A  pendulum  swinging  like  that  couldn't 
catch  the  quick  sounds  made  by  this  stamp  mill. 
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DRAINAGE. 

A.  S.  CODE,  O.L.S.,  ALVINSTON,  ONT. 

The  subject  of  drainage  is  so  largely  governed  by  precedent 
that  although  new  cases  are  constantly  coming  up  and  drainage  is 
the  subject  of  much  litigation,  I  feel  that  to  add  to  what  has  ap- 
peared in  the  papers  already  read  before  this  Association  is  a 
difficult  matter. 

Drainage  is  in  a  state  of  evolution,  as  it  were,  and  difficulties 
are  constantly  appearing  that  will  tax  the  ingenuities  of  engineers 
for  some  time. 

Cases  where,  by  following  a  natural  watercourse,  the  fall  has 
been  so  diminished  that  a  straight  drain  in  a  new  direction  would 
give  better  drainage  are  appearing. 

Drains  that  once  gave  efficient  drainage  have  been  found  to 
be  now  too  small  owing  to  better  drainage  and  consequent  in- 
creased flow  from  lands  above  as  cultivation  is  increased. 

The  conditions  of  the  soil  in  the  matter  of  percolation  is  im- 
portant, and  the  gauging  of  size  and  capacity  often  depends  on 
this  to  a  considerable  extent.  Some  soils  require  considerable  un- 
der-drainage,  others  often  little  more  than  open  drains. 

There  are  many  creeks  that  have  been  rendered  insufficient 
(owing  to  increased  drainage  from  lands  above)  that  are  being 
straightened  and  deepened  in  order  to  give  good  outlet. 

It  is  always  advisable  in  laying  out  drains  to  provide  plenty 
of  depth,  as  drains  which  are  deep  and  narrow  are  much  more 
easily  maintained  than  those  having  a  broad  and  flat  section.  Long 
stretches  of  even  grades  should  be  sought  in  order  to  avoid  trouble 
from  flooding. 

It  is  well  to  observe  the  sectional  area  of  drains  and  the  area 
drained,  and  after  having  considered  the  fall,  a  table  which  may 
be  of  considerable  use  can  be  formed.  A  table  thus  made  will 
compare  very  favorably'  with  any  formula  yet  devised. 

The  placing  of  earth  well  back  from  the  sides  of  drains  so  as 
to  reduce  pressure  and  provide  for  future  enlargement  is  advisable, 
and  through  the  cleared  lands  it  should  be  spread  back  from  the 
drain. 
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A  great  deal  of  trouble  is  caused  aud  the  cost  of  maintenance 
increased  by  drains  not  being  completed  in  accordance  with  the 
profile,  and  it  is  advisable  that  the  engineer  should  at  least  make 
the  final  inspection,  even  if  he  is  not  asked  to  make  the  progress 
estimates.  The  specification  should  be  broad  and  enforced  gener- 
ally. 

It  is  a  matter  of  regret  that  witnesses  at  appeals  to  Courts  of 
Revision  are  not  receiving  better  remuneration.  At  present  the 
Division  Court  tariff  is  used,  ranging  from  75  cents  per  day  if  the 
witness  lives  within  the  county  and  within  three  miles  of  the  place 
of  trial,  to  $1.25  for  witnesses  without  the  county  and  more  than 
three  miles  from  the  place  of  trial.  For  barristers  and  solicitors, 
physicians  and  surgeons,  engineers  and  veterinary  surgeons,  the 
handsome  sum  of  four  dollars  is  allowed.  There  is  a  splendid  op- 
portunity here  for  some  "law  reform." 

The  question  of  assessment  is  defined  as  a  question  of  benefit, 
but  the  classification  of  outlet  liability  and  of  injuring  liability  is 
but  little  less  obscure  in  many  cases.  The  benefit  must  be  direct, 
or  by  cutting  off  waters  from  lands,  or  by  a  relief  from  liability  for 
injury,  or  there  must  be  an  improved  outlet  provided. 

It  is  well  in  making  assessments  to  outline  in  general  the  sum 
total  of  the  different  classes  of  the  assessments  under  the  three 
headings,  and  then  proceed  to  calculate  the  several  assessments  to 
be  placed  upon  the  several  parcels  of  land.  In  this  way  an  assess- 
ment may  be  well  defended  in  the  courts,  and  if  it  proves  to  be  in 
error  the  correction  is  a  simple  matter. 

Examination  of  the  lands  is  necessary,  with  care,  in  cases 
where  an  assessment  for  injuring  liability  is  to  be  made,  and  sec- 
tional measurements  and  locations  of  artificial  work  is  convenient 
when  evidence  is  to  be  given. 

The  cases  where  an  assessment  for  outlet  liability  can  be  made 
are,  first,  where  at  a  lower  level  a  drain  exists  and  the  municipality 
constructing  a  new  drain  under  the  Drainage  Act  uses  the  lower 
drain  as  an  outlet  for  the  waters  drained  from  the  upper  lands  to 
save  the  cost  of  further  outlet  work,  and  secondly  and  conversely, 
where  the  work  is  to  be  constructed  on  the  lower  level  and  it  is 
necessary  for  the  drainage  of  these  lands  by  reason  of  water  brought 
down  from  the  upper  lands,  by  artificial  means  or  through  a  nat- 
ural water  course. 

In  the  matter  of  descriptions  there  should  be  a  clear  definition 
even  if  metes  and  bounds  are  necessary,  but  there  are  many  cases 
where  the  assessment  roll  will  not  give  the  necessary  information. 
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NOTES  ON  IRON  ORE  MINING,  BELL  ISLAND, 
NEWFOUNDLAND. 

BY    W.    B.  FORD. 

The  iron  ore  deposits  occurring  upon  Bell  Island,  situated  in 
Conception  Bay,  on  the  east  coast  of  Newfoundland,  are  the  most 
extensive  iron  ore  producing  areas  at  present  worked  in  this  coun- 
try. Bell  Island  has  an  area  of  about  12  square  miles,  is  distant 
from  the  mainland  three  miles  at  its  nearest  point,  and  is  connected 
thereto  by  'submarine  cable,  and  transportation  to  St.  John's,  the 
Capital  of  Newfoundland,  is  effected  by  means  of  steamer  to  the 
mainland,  and  thence  by  horse  and  wagon  a  distance  of  nine  miles. 

The  deposits  occur  in  several  seams  of  varying  thickness,  all  of 
which  outcrop  on  the  surface  of  the  island  and  dip  at  a  nearly 
uniform  rate  of  about  8  degrees  to  the  northward.  The  seams 
continue  under  the  waters  of  Conception  Bay  in  certain  places, 
which  will  open  up  extensive  areas  for  future  working. 

The  ore  is  a  red  hematite,  having  a  steel  grey  metallic  lustre 
when  freshly  broken,  and  a  decided  blood-red  streak,  specific  gravity 
of  3.82-3.88.  The  cleavage  is  very  uniform,  most  of  the  ore  that 
has  not  been  subjected  to  pressure  breaking  down  in  regular  square 
prismoidal  fragments  of  varying  size,  the  underground  ore  becom- 
ing more  massive  in  structure  as  the  amount  of  cover  increases. 

It  was  only  in  the  year  1895  that  the  first  ore  was  mined  here, 
although  the  existence  of  the  ore  was  known  for  many  years  before ; 
the  amount  shipped  to  date  will  exceed  6,500,000  tons.  Most  of 
the  ore  is  sent  to  Sydney,  Cape  Breton,  there  to  be  used  in  the  fur- 
naces of  the  operating  companies.  Some  of  the  ore  is  shipped  to 
England,  Rotterdam  and  Philadelphia;  the  shipping  is  performed 
by  steamers  capable  of  carrying  six  to  seven  thousand  tons  of  ore, 
operated  under  charter  to  the  companies,  and  the  regular  schedule 
of  arrival  and  departures  attained  by  the  captains  is  remarkable, 
considering  the  weather  which  oftentimes  occurs  on  this  coast  in 
the  spring  and  fall. 

The  two  main  seams,  known  as  the  "Upper"  and  "Lower," 
are  at  present  being  mined,  the  former  by  the  Nova  Scotia  Steel 
and  Coal  Co.,  and  the  latter  by  the  Dominion  Iron  and  Steel  Com- 
pany, and  the  methods  adopted  by  both  companies  are  to  all  intents 
and  purposes  similar,  although  the  following  notes  by  the  writer 
refer  to  the  workings  of  the  latter  company  more  particularly. 
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The  "surface  ore" — that  portion  available  for  surface  mining 
— is  first  stripped  of  any  earth  or  rock  burden  covering  it,  by  means 
of  horse  and  cart,  small  narrow-gauge  dump  cars,  or  steam  shovel 
and  dump  car  work,  the  spoil  banks  being  made  in  the  mined-out 
pits  or  clear  of  the  outcrop.  The  ore  body  is  then  drilled  off,  in- 
variably by  machine  drills  operated  by  either  compressed  air  or 
steam,  blasted  down  and  loaded  by  hand  into  small,  narrow-gauged 
cars  of  thirty  cubic  feet  capacity,  hauled  from  the  pit  by  small 
individual  hoisting  plants  to  the  main  tramways,  switched  on  to  the 
same  and  sent  out  to  the  storage  bins  at  the  shipping  pier. 

There  are  two  double  main  track  surface  tramways  running 
from  central  parts  of  the  mines  to  shipping  pier,  a  distance  of 
about  one  and  one-half  miles  each,  operated  by  means  of  an  end- 
less cable,  one  track  being  for  the  loads,  the  other  for  the  empties ; 
gauge  is  two  feet  and  distance  centre  to  centre  tracks  five  feet. 
The  main  haulage  rope  is  one  inch  diameter,  patent  crucible  plough 
steel,  six  strands  seven  wires  each;  it  is  supported  on  hardwood 
rollers  and  brackets  supplemented  by  cast  iron  pulleys  at  the  apexes 
of  all  vertical  curves  owing  to  the  increased  wear.  The  bearings 
of  these  pulleys  are  lubricated  twice  a  day  and  renewed  as  quickly 
as  worn  out. 

The  tramways  follow  the  general  contour  of  the  surface,  the 
grades  being  adjusted  sufficiently  to  prevent  too  sudden  rises  or 
falls,  the  alignment  being  the  most  particular  feature  of  their  con- 
struction. Sixty-pound  rails  are  used  for  the  loaded  side  and 
twenty-eight  for  the  empty. 

Two  branch  tramways  running  practically  parallel  with  the 
outcrop  of  the  seam  feed  each  of  the  main  tramways,  the  cars  being 
ungripped  by  hand  at  the  junction  points  and  fed  by  gravity  to 
the  main  tramways  as  occasion  requires  as  regards  the  loads,  and 
vice  versa  with  the  empties.  The  cars  are  also  delivered  to  and 
from  all  sources  of  supply  in  a  similar  manner. 

The  loading  of  the  main  tramway  both  with  full  and  empty 
cars  is  carefully  watched  in  order  to  keep  the  cars  as  evenly  dis- 
tributed as  possible,  thereby  balancing  the  line  as  nearly  as  prac- 
tical, and  with  care  little  difficulty  is  experienced  in  handling  an 
average  output  of  3,000  tons  in  ten  hours  over  one  tramway. 

The  deckheads — or  points  of  transfer  for  the  cars  from  the 
pits  to  the  tramway  system — are  so  arranged  that  when  the  loaded 
cars  are  hauled  up  from  the  pits  and  detached  from  the  hoisting 
cable  they  run  by  gravity  on  to  the  branch  tramway,  there  to  be 
gripped  on  to  the  main  haulage  cable,  the  empties  being  detached 
from  the  main  cable  at  some  point  where  they  will  feed  by  gravity 
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to  the  deckhead,  there  to  be  attached  to  the  hoisting  rope  and  low- 
ered to  the  place  of  loading  in  the  pit. 

The  general  layout  of  the  deckheads  and  the  method  of  working 
the  several  pits,  with  their  system  of  loading  tracks,  these  latter 
having  to  be  moved  frequently  to  follow  the  mining  out  of  the 
ore,  warrants  a  good  deal  of  careful  consideration  by  the  manage- 
ment, and  many  expedients  are  availed  of  in  the  furtherance  of 
economical  handling,  as  every  new  pit.  presents  different  problems 
to  the  others. 

Shipping  Pier  and  Storage  Bins. 
These  are  located  on  the  southerly  side  of  the  island,  purely 
from  the  standpoint  of  increased  shipping  facilities,  and  the  ore 
having  been  brought  out  over  the  main  tramways  in  the  cars,  is 
dumped  by  means  of  a  tipple  from  a  trestle  into  large  storage  bins 
around  the  outside  of  which  runs  a  trestle  which  has  acquired  the 
name  of  ' '  Merry-go-round, "  a  name  not  always  warranted  when 
any  slight  derangement  occurs,  and  one  car  is  following  the  other 
at  a  distance  of  fifty  to  seventy-five  feet,  at  a  speed  of  three  and 
one-half  miles  per  hour,  as  only  the  man  in  charge  knows  to  his 
cost.  This  trestle  is  constructed  having  a  grade  just  sufficient  to 
keep  the  cars  moving,  after  being  detached  from  the  haulage  cable, 
so  that  they  pass  through  the  tipples,  are  dumped  and  then  trammed 
around  to  the  point  of  connection  with  empty  side  of  tramway, 
there  to  be  despatched  to  the  mines  again. 

The  two  storage  bins  have  a  combined  capactiy  of  about  17,000 
tons;  they  are  excavated  in  the  natural  rock,  and  are  tapped  by 
means  of  a  conveyor  tunnel  having  a  series  of  rises  running  up  to 
the  bins.  In  this  tunnel  is  located  an  endless  bucket  conveyor 
which  runs  from  a  point  underneath  the  bins  to  the  edge  of  the 
cliff  of  the  island,  is  there  supported  by  trestling  until  it  reaches 
the  discharging  end  situated  in  the  superstructure  of  the  pier.  The 
discharge  is  made  through  a  regulating  bin  and  pivoted  chute  di- 
rectly into  the  ship's  hold.  The  buckets  hold  approximately  one- 
third  of  a  ton  each,  and  travel  about  200  feet  per  minute.  The 
conveyor  is  driven  from  the  pier  end  by  either  steam  or  electrically 
driven  and  geared  engines. 

An  average  time  consumed  in  loading  a  7,000-ton  steamer  is 
three  and  a  half  hours,  and  has  been  lowered  quite  frequently. 

The  topography  of  the  island  favors  the  general  layout  of 
the  shipping  pier  and  storage  bins  as  described  in  a  remarkable 
way,  and  much  credit  is  due  the  pioneer  of  these  mines,  Mr.  R.  E. 
Chambers,  who  adapted  these  natural  features  to  his  use. 

The  shore  of  the  island  at  shipping  pier  has  a  perpendicular 
cliff  some  hundred  and  fifty  feet  high,  and  there  is  a  depth  of 
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water  sufficient  to  float  any  modern-sized  steamer  within  one  hun- 
dred and  twenty-five  feet  of  shore.  The  discharging  sprocket  wheel 
of  conveyor  is  some  eighty  feet  above  high  water,  and  the  line  of 
conveyor  runs  on  a  level  into  the  tunnel,  there  to  tap  the  pockets. 
The  ground  rises  constantly  from  the  top  of  the  cliff  for  a  distance 
of  over  a  quarter  of  a  mile  until  a  point  is  reached  300  feet  above 
the  sea  level. 

At  the  time  of  loading  a  vessel  the  conveyor  is  fed  by  means  of 
the  inclined  rises  or  chutes  tapping  the  storage  bins,  one  being  used 
at  a  time ;  the  stream  of  one  being  regulated  by  means  of  gates. 

All  the  ore  shipped  is  despatched  during  the  six  or  seven 
months,  exclusive  of  winter,  owing  to  the  uncertainty  of  the  weather 
during  the  latter  season. 

The  main  haulage  system  is  located  at  the  pier,  being  operated 
by  steam,  and  runs  6y2  miles  of  double  track  cableway  in  the  main 
and  branch  tramways. 

Standard  Mine  Car. 

Practically  one  type  of  car  is  used  for  the  surface  and  under- 
ground mining,  and  for  transportation  purposes.  It  is  built  of  steel 
throughout  (size  of  box  is  5'  2"  x  3'  6"  x  2'  0"  high;  overall  dimen- 
sions 6'  7y2"  x  3'  6"  x  3'  3"  high)  has  a  capacity  of  30.5  cubic  feet, 
equal  to  about  1.75  tons  of  ore. 

The  gauge  is  two  feet,  wheel  base  the  same,  diameter  of  wheels 
twelve  inches;  the  frame  is  built  up  of  extra  heavy  five-inch  eye- 
beams  for  sills,  the  bearings  being  riveted  directly  to  the  lower 
flange ;  extra  heavy  channels  filled  with  hardwood  are  placed  trans- 
versely to  the  sills,  and  act  as  the  bumpers.  The  body  is  made  up  of 
one-quarter  inch  plate,  all  corners  being  flanged;  the  drawbars  are 
extra  heavy  and  continuous  from  one  end  to  the  other,  and  riveted 
to  the  car  bottom.  The  gripping  device  consists  of  a  couple  of  grip 
jaws  so  placed  that  the  lift  on  the  cable  is  practically  nil ;  these  are 
brought  together  and  grip  the  cable  by  means  of  forged  steel  bent 
and  pivotted  levers,  the  upper  ends  being  connected  by  links  with 
a  grip  nut  about  two  inches  square  carried  on  a  spindle  riveted  on 
the  centre  of  the  end  of  the  car  near  the  top.  The  operation  of 
"gripping"  on  is  very  simple;  a  car  fed  by  gravity  from  any 
source  of  supply  takes  the  main  line  at  a  point  where  the  track  is 
lowered  a  trifle  below  general  grade ;  this  brings  the  cable  between 
the  grip  jaws,  and  the  man  stationed  at  this  point  places  a  long- 
handled  lever  having  one  end  turned  around  wrench  fashion  on  the 
grip  nut,  and  by  pressing  upwards  forces  outwards  the  upper  end 
of  the  grip  jaws,  which  consequently  brings  the  jaws  together  on 
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tion,  and  cars  can  be  gripped  "on"  or  "off"  whilst  in  motion  by 
any  active  man  without  difficulty. 

the  cable.    The  releasing  movement  is  made  in  the  opposite  direc- 

Underground  Workings. 

The  Dominion  Iron  and  Steel  Company  have  at  present  four 
main  slopes  driven  to  the  dip,  three  of  these  are  fully  developed  and 
equipped,  and  are  capable  of  producing  from  800  to  1,200  tons  per 
day. 

The  method  of  working  is  the  "room  and  pillar"  system.  Lev- 
els are  turned  off  at  arbitrary  points  from  the  main  slope  and  gen- 
erally following  the  strike,  the  entry  being  about  12  feet  widening 
out  to  twenty-five  feet  or  more  when  some  fifty  feet  from  the  main 
slope.  Crosscuts  are  driven  to  the  rise  from  these  levels  wherever 
deemed  expedient,  rooms  being  turned  off  from  these  parallel  to 
the  levels  until  a  certain  area  is  worked  out  into  alternate  pillars 
and  rooms,  and  when  occasion  permits  the  pillars  are  gradually 
withdrawn  and  the  roof  allowed  to  drop. 

The  drilling  is  all  accomplished  by  means  of  machine  drills 
operated  by  compressed  air,  set  up  on  vertical  columns  and  brack- 
ets. A  drill  crew  consisting  of  the  driller  and  helper  on  an  average, 
set  up  their  machine,  drill  about  forty  lineal  feet  of  holes,  and  take 
down  and  remove  all  their  gear,  leaving  holes  all  cleaned  out  ready 
for  firing.  Drillers  are  paid  a  bonus  on  tonnage  over  an  arbitrary 
amount  determined  by  the  conditions  existing.  All  drill  bits  are 
sharpened  by  drill  sharpening  machine,  which  is  found  to  give  good 
results,  besides  reducing  cost  of  sharpening. 

The  blasting,  which  is  all  accomplished  by  the  use  of  electrical 
batteries,  is  generally  done  in  the  night  shift  by  the  blasting  crew, 
who  are  responsible  for  the  firing  of  all  holes  drilled.  All  blasting 
batteries  are  American  standard  pattern  and  are  carefully  tested 
every  day  before  being  put  in  use. 

The  explosive  in  most  general  use  is  one  and  one-half  inch  50 
per  cent,  dynamite,  one  pound  of  which  usually  breaks  down  two 
tons  of  ore  in  heading  work ;  in  pillar  work  the  amount  per  ton  used 
is  much  less.  Great  care  is  taken  with  the  thawing  and  handling 
of  the  explosive,  special  buildings  being  used  for  the  storage  and 
thawing  of  only  sufficient  for  the  day's  use. 

The  thawing  cans  in  use  are  oblong  boxes  made  of  heavy  gal- 
vanized iron  fitted  with  25  horizontal  tubes,  in  which  the  explosive 
is  placed,  each  tube  is  made  long  enough  to  take  two  sticks,  conse- 
quently an  ordinary  50  lb.  box  c"an  be  treated  at  one  time.  The 
tubes  are  open  at  both  ends  of  the  can,  a.nd  the  ends  have  hinged 
doors  which  are  closed  after  the  insertion  of  the  dynamite.  Hot 
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water  is  poured  in  from  the  top  and  completely  surrounds  each 
tube,  but  does  not  come  in  contact  with  the  dynamite  in  any  way. 
The  tubes  are  thoroughly  cleaned  every  day  with  a  mixture  of  wash- 
ing soda  and  hot  water,  an  operation  that  is  strictly  enforced.  The 
blasting  crew  are  allowed  only  to  take  sufficient  dynamite  with  them 
to  the  mine  for  the  night's  work,  and  after  they  have  examined 
the  drill  holes  in  order  to  ascertain  their  freedom  from  obstructions 
as  well  as  to  estimate  the  amount  of  burden  upon  each  hole,  they 
proceed  to  load  the  same  carefully,  forcing  each  plug  well  home, 
the  detonator  generally  being  inserted  in  the  second  last  plug  placed 
in  a  hole.  These  detonators  are /'triple  strength"  and  are  inserted 
in  a  hole  made  in  the  primer  by  a  pointed  wooden  stick.  The 
dynamite  is  then  well  pressed  around  the  detonator,  a  couple  of 
hitches  taken  around  the  plug  with  the  wires,  the  primer  is  then 
carefully  placed  in  the  hole,  well  pressed  into  place,  the  remainder 
of  the  dynamite  is  then  inserted  and  finally  the  tamping.  For  the 
tamping  nothing  but  fine  powdered  dust  obtained  from  "dry 
holes"  is  allowed;  this  is  placed  in  paper  cases  which  have  been 
previously  rolled  up  and  inserted  in  the  holes  and  thoroughly 
tamped  with  a  hardwood  rod  as  solidly  as  possible.  After  having 
connected  up  and  fired  the  centre  cut  and  a  space  of  not  less  than 
ten  minutes  having  elapsed,  the  blaster  returns  to  the  face  and  on 
finding  the  "centre"  properly  blown  he  connects  up  and  fires  the 
side  round.  It  is  explicitly  laid  down  in  the  rules  of  the  company 
that  the  blaster  is  to  examine  each  face  that  has  been  fired  during 
the  shift,  to  satisfv  himself  of  the  non-existence  of  any  misfired 
holes,  or  in  cases  of  any  blown-out  holes  where  he  is  unable  to  find 
any  trace  of  the  unexploded  dynamite  he  has  to  report  the  circum- 
stance to  the  day  foreman  before  the  commencement  of  the  follow- 
ing day's  work. 

The  cleaning  up  or  loading  is  performed  by  shovelling  by  hand 
into  the  previously  mentioned  ore  cars,  trammed  by  hand  or  horse 
to  the  nearest  point  of  connection  with  the  haulage  system,  there 
to  await  their  turn  to  be  hoisted  on  "deck."  The  workings  are  so 
laid  out  that  in  nearly  all  cases  the  loaded  cars  can  be  run  to  the 
haulage  road  by  gravity,  the  empty  cars  being  brought  back  by 
horses  for  the  more  level  sections,  and  small  hoisting  engines  drawn 
by  compressed  air  upon  the  inclines. 

Very  little  rock  occurs  in  the  underground  workings,  nearly 
all  of  which  is  hoisted  on  "deck,"  there  to  be  removed  by  hand  pick- 
ing. Each  pair  of  shovellers  is  given  a  tag,  which  they  affix  to  the 
ears  they  load ;  this  is  removed  upon  its  arrival  on  the  deckhead  and 
a  bonus  is  paid  to  all  shovellers  who  load  over  a  certain  number  of 
cars  per  shift. 

The  main  haulage  from  the  several  mines  at  present  is  operated 
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by  either  steam  or  electrically  driven  hoists;  by  degrees  steam  is 
being  supplanted  by  electricity,  when  each  individual  mine  is  fully 
developed.  Both  the  steam  and  electrical  hoists  are  of  the  geared, 
cylindrical  drum,  reversible,  friction-driven  type,  designed  to  give 
a  hoisting  speed  of  450  feet  per  minute  with  a  load  of  13.5  gross 
tons.  The  inclination  of  the  main  slope  being  about  15  per  cent., 
the  tracks  are  carefully  laid  with  35  lb.  or  60  lb.  rails,  well  ballasted. 
Special  care  is  taken  with  the  laying  of  all  turnouts  from  the  main 
track.  The  main  slopes  are  well  lighted  by  electricity,  and  electric 
.bell  signals  are  used  to  control  the  running  of  the  hoists. 

Travelling  or  man  roads  are  driven  parallel  to  the  main  slope 
in  cases  where  the  seam  is  not  high  enough  to  permit  of  their  being 
placed  overhead. 

All  pumping  is  performed  by  direct  acting  pumps  of  varying 
capacities,  operated  by  compressed  air,  and  in  case  of  long  lifts  and 
high  heads  a  relay  of  pumps  and  sumps  is  used. 

Timbering,  where  necessary,  is  employed,  native  round  sticks 
being  used,  and  usually  consists  of  two  posts  and  a  cap,  the  latter 
being  flattened  and  dapped  down  one  inch,  where  it  rests  upon 
the  former ;  in  places  where  the  roof  is  scabby  lagging  is  placed  on 
top  of  the  caps. 

All  working  places  are  examined  by  "Face  Cleaners"  before 
the  commencement  of  work,  whose  duty  it  is  to  ascertain  and  report 
the  security  of  the  roof  and  walls. 

The  underground  bankheads  are  situated  invariably  in  loca- 
tions best  suited  for  stocking  and  reshipping  the  ore.  They  com- 
prise the  car  unloading,  crushing  and  sorting  devices.  At 
present  they  are  built  of  timber  frame  work  on  substan- 
tial concrete  foundations,  the  receiving  buildings  proper  being 
well  housed  in  from  the  weather.  The  floors  are  some  35  feet 
above  the  receiving  track  for  the  ore  when  ready  to  ship.  The 
loaded  cars  are  hoisted  up  to  these  floors,  detached  from  the  loading 
cable,  the  empties  standing  ready  are  immediately  connected  to  the 
cable  and  lowered  away  to  the  mine,  the  loaded  cars  being  emptied 
through  a  tipple  discharging  into  bins  which  feed  the  crusher ;  pass- 
ing through  this,  the  ore  is  discharged  on  to  a  picking  or  sorting 
belt,  on  which  it  is  elevated  to  a  height  of  about  30  feet  and  then 
discharged  into  a  couple  of  loading  bins  ready  for  either  dispatch- 
ing direct  to  the  shipping  pier  or  placing  in  a  stockpile,  the  latter 
system  being  used  during  the  winter  or  non-shipping  season. 

The  crushers  in  use  are  Gates  No.  7%,  style  K,  having  a  capa- 
city of  100  to  120  tons  per  hour,  and  seem  well  able  to  do  the  work 
imposed  upon  them.    Most  of  the  ore  comes  from  the  mine  in  cubes 
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of  from  six  to  twelve  inches  and  is  crushed  to  a  size  that  would 
pass  through  a  three-inch  ring.  The  crushers  are  belt-driven  by 
means  of  direct  current  90  h.p.  motors.  Care  is  taken  with  the  set- 
ting up  of  the  crushers  at  the  start,  solid  masonry  or  concrete  foun- 
dations are  provided,  and  the  expense  appears  to  be  warranted  by 
the  little  wear  shown  by  the  machines,  and  absolute  freedom  from 
breakdown. 

The  picking  belts  are  Stephens  Adamson,  rubber  surfaced  belts 
36  inches  wide,  driven  from  the  head  or  discharging  end  through 
gearing  by  means  of  10  to  15  h.p.  direct  current  motors,  travel  at  a 
speed  of  one  hundred  feet  per  minute,  and  are  from  100  to  120 
feet  long.  The  inclination  is  about  19  degrees.  No  trouble  is  exper- 
ienced by  the  sorters  in  removing  practically  the  whole  of  the  rock, 
which  is  dropped  into  chutes  along  the  side  of  the  belt  house  and 
from  them  discharged  into  small  dump  cars  which  periodically 
are  run  out  to  a  gob  pile  and  dumped. 

The  loading  bins  are  strongly  built,  have  a  combined  capacity 
of  about  228  tons;  they  are  fitted  with  four  chutes  spaced  to  dis- 
charge into  as  many  cars  at  the  same  time ;  the  gate  of  the  chute  is 
convex  on  its  face  and  is  secured  to  a  cast  steel  bracket  pivoted 
at  its  centre  on  an  axle  parallel  to  the  gate ;  the  bracket  is  extended 
to  form  a  socket  for  a  lever,  by  means  of  which  the  stream  is  con- 
trolled. They  give  good  satisfaction  and  two  men  can  load  all  the 
whole  day's  run  without  difficulty.  Many  kinds  of  gates  have  been 
tried,  but  none  have  given  results  compared  with  the  kind  in  use. 
As  mentioned  before,  during  the  winter  season,  the  ore  is  placed  in 
stock  piles  to  be  reloaded  in  the  spring;  a  special  all-steel  stock 
pile  car  is  inverted  "V"  shape,  doors  are  hinged  on  each  side  and 
cars  are  fitted  with  automatic  door  opening  devices.  Heavy  con- 
struction is  used  throughout  the  make  up  of  the  car. 

The  stock  piles  after  a  few  months'  "  stocking"  assume  large 
proportions  and  are  perforce  wedge-shaped,  running  up  to  a  height 
of  from  80  to  100  feet.  The  car  hoisted  up  by  means  of  a  hoisting 
engine  runs  out  upon  an  outrigger  (this  being  moved  ahead  from 
time  to  time)  ;  the  doors  are  opened  automatically  by  means  of  a 
tripping  device ;  the  car  empties  itself  and  returns  by  gravity  to  the 
bins,  there  to  be  reloaded.  These  stock  piles  are  reloaded  by  means 
of  steam  shovels  wrhen  required  in  the  shipping  season ;  owing  to 
the  non-feasibility  of  loading  direct  into  the  small  cars,  a  special 
loading  bin  mounted  on  a  standard  gauge  track  receives  the  ore 
from  the  shovel  and  discharges  it  into  the  small  standard  ore  cars. 
This  movable  bin  is  operated  on  a  parallel  track  to  that  of  the  shovel 
and  is  kept  at  a  constant  distance  from  the  shovel,  both  being  moved 
simultaneously.  It  fulfils  the  double  purpose  of  loadiug  and  pro- 
viding a  small  storage  in  case  of  a  shortage  of  cars. 
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Main  Power  Plant. 

.  The  main  power  plant  is  situated  in  a  central  location  for  the 
supplying  of  compressed  air  and  electricity  to  the  portion  of  the 
mines  at  present  most  fully  developed.  It  is  steam  driven,  and  con- 
sists of  the  boiler  house  and  engine  house,  the  former  being  a  build- 
ing 118  x  35  feet  and  the  latter  170  ft.  x  40  ft. 

The  boiler  house  contains  three  and  a  half  batteries  of  Stirling 
water  tube  boilers,  each  battery  comprising  two  units  of  260  h.p. 
each  having  a  working  pressure  of  160  lbs.  per  square  inch.  These 
are  operated  by  natural  draft  and  discharge  their  waste  gases  into 
two  stacks  100  ft.  long  and  6y2  ft.  diameter,  one  being  steel,  the 
other  reinforced  concrete.  The  boiler  room  contains  also  two  feed 
pumps,  one  of  which  is  kept  as  a  spare  unit ;  these  supply  hot 
water  from  a  feed  water  heater  to  the  boilers.  The  boilers  are 
also  fitted  with  the  necessary  injectors,  obtaining  their  supply  from 
a  30,000  gallon  eleva.ted  tank. 

The  boiler  plant  is  laid  out  with  the  intention  of  the  future 
installation  of  an  ash  disposal  system  operating  in  a  tunnel  directly 
in  front  of  the  furnaces.  The  coal  supply  offers  no  special  diffi- 
culties, as  the  coal  cars  are  delivered  from  the  main  tramways  by 
means  of  a  back  balance  and  are  dumped  into  storage  bins  imme- 
diately outside,  feeding  into  the  boiler  room.  The  coal  used  is  im- 
ported direct  from  the  coal  fields  of  Cape  Breton,  being  carried  in 
the  company's  own  boats.  It  is  transported  over  the  tramway  to 
the  different  points  in  the  standard  ore  cars  on  their  return  trip 
to  the  mines,  consequently  the  expense  of  handling  is  very  small. 

The  engine  house  contains  two  Walker  horizontal  condensing 
cross  compound  two-stage  air  compressors  of  3.500  cubic  feet  capa- 
city, each  arranged  with  inter  and  after  coolers;  one  Norwalk 
straight  line  condensing  steam  two-stage  air  compressor  of  1,150 
cubic  feet  capacity  (the  air  pressure  at  present  in  use  is  80  lbs., 
but  the  machines  are  designed  for  100  lbs.  when  run  to  full  capa- 
city) ;  two  horizontal  Robb- Armstrong  engines  of  75  h.p.,  direct 
connected  to  125  k.w.  direct  current  generators;  one  Bellis  and 
Moreom  vertical  triple  expansion  quick  revolution  engine  of  750 
h.p.  direct  connected  to  Westinghouse  500  k.w.  direct  current  gen- 
erator ;  three  Walker  condensers  of  a  combined  capacity  to  pro- 
vide for  all  above  machines  (excepting  the  Robb-Armstrong  en- 
gines, which  exhaust  into  the  feed  water  heater  direct).  These 
condensers  are  of  the  jet  type,  independently  driven  by  their  own 
engines  of  the  fly-wheel  type.  The  piping  to  the  condensers  is  so 
arranged  that  any  combination  of  engines  can  exhaust  into  either 
of  the  condensers. 
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Two  circulating  pumps — duplicates  of  those  in  boiler  house — 
for  the  supply  of  water  to  the  elevated  tank,  which  furnishes  the 
water  for  all  cooling  purposes  in  connection  with  the  compressor 
units,  to  the  feed  water  heater,  to  the  supplementary  injector 
supply,  and  for  fire  purposes.  The  pumps  are  connected  to  a  sec- 
ondary line  of  piping  leading  direct  to  all  points  requiring  water, 
thereby  preventing  delays  or  damage  in  case  of  any  trouble  in  the 
primary  pipe  line. 

One  feed  water  heater  of  the  Cochrane  vertical  type  operated 
generally  by  exhaust  steam  from  the  Robb- Armstrong  engines,  but 
having  also  connections  from  all  of  the  smaller  engine  units. 

The  steam  piping  is  designed  for  a  working  pressure  of  250 
lbs. ;  expansion  and  contraction  is  provided  for  by  liberal  use  of 
long  radius  bends  at  all  changes  of  direction ;  drainage  legs  and 
steam  traps  are  provided  at  all  dead  ends.  All  the  larger  power 
units  are  fitted  with  steam  separators. 

Both  the  boiler  and  engine  houses  are  constructed  of  heavy 
wood  framing,  carried  on  concrete  basement  walls;  they  are  cov- 
ered with  corrugated  iron ;  all  the  machinery  foundations  are  of 
concrete  resting  on  solid  rock. 

The  main  air  lines  run  from  the  power  plant  to  the  several 
slopes  and  convey  the  air  for  utilization  of  all  drills  and  pumps 
and  for  the  small  hoisting  engines  in  use  underground;  comprises 
approximately  700  feet  of  eight-inch  and  5,000  feet  of  six-inch  W. 
I.  piping.  At  each  of  the  slopes  they  discharge  into  large  receivers, 
from  which  the  underground  main  line  is  taken. 

Connections  are  provided  at  every  point  wherever  present 
workings  are  in  operation,  and  also  where  future  workings  are  con- 
templated and  laterals  are  run  temporarily  from  these  whenever 
required. 

Expansion  and  contraction  is  provided  for  by  means  of  long 
radius  and  "U"  bends,  and  at  any  low  points  on  the  line  drain 
cocks  are  provided.  Care  is  taken  in  placing  these  mains  to  obtain 
as  regular  alignment  and  uniform  grades  as  practicable. 

Auxiliary  Plants. — In  cases  where  development  work  is  in  pro- 
gress, or  at  places  remote  from  central  power  station,  much  of  the 
work  is  done  by  small  individual  steam  plants  of  varying  capacities. 
The  installation  of  these  is  necessarily  of  a  temporary  nature,  fre- 
quent removals  having  to  be  made.  These  furnish  the  steam  for 
hoisting  as  well  as  for  drilling  and  pumping. 

Haulage  Plant. — As  already  stated,  this  is  located  in  the  vicin- 
ity of  the  shipping  pier,  and  consists  of  one  half  battery  Stirling 
boilers  of  260  h.p.  with  the  necessary  feed  pump,  etc.    The  boiler 
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house  building  is  of  brick,  timber  framed  roof  with  galvanized  iron 
covering;  liberal  allowance  is  made  for  future  extension. 

The  haulage  engine  is  one  of  the  tandem  compound  Corliss 
type,  of  250  h.p.,  the  main  shaft  driving,  by  means  of  gearing,  the 
haulage  gear  consisting  of  separate  units  for  the  two  main  tram- 
ways; each  unit  comprises  two  grooved  cable  wheels  placed  tan- 
dem, friction  clutch  and  brake  band.  The  cable  operating  loaded 
side  of  tramway  leads  on  to  these  cable  wheels,  passes  around  each 
180  degrees,  makes  four  complete  turns  and  is  then  led  to  a  bull- 
wheel  on  a  heavily  weighed  tension  car  running  on  a  steep  incline, 
which  takes  up  all  the  slack  rope  in  the  system  and  then  passes 
on  to  the  empty  side  of  the  tramway. 

By  means  of  the  friction  clutches  and  brakes  the  engineer  can 
control  the  running  of  the  lines,  which  are  wired  throughout  for 
electric  bell  signals  as  well  as  telephones,  thereby  enabling  quick 
prevention  of  trouble  in  case  of  mishaps,  as  liable  to  happen  with 
this  system  of  transportation  as  any  other. 

This  plant  is  being  installed  at  the  present  time  and  replaces 
the  existing  one  located  on  the  pier  itself ;  the  intention  is  to  leave 
the  old  plant  intact  and  ready  for  emergency. 

The  labor  is  almost  wholly  furnished  by  men  from  the  neigh- 
boring districts;  many  of  them  combine  fishing  with  mining,  fol- 
lowing the  former  avocation  in  the  summer  and  the  latter  in  the 
winter.  The  two  mines  employ  about  two  thousand  men  in  the  sum- 
mer season  and  about  one-half  that  number  in  winter. 
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[This  Association  is  not  responsible  as  a  body  for  the  opinions  expressed  in 
its  papers  by  Authors.] 

"THE  MILL  LOT"  IN  NORTH  PLANTAGENET  TOWNSHIP. 

BY  E.  T.  WILKIE,  O.L.S. 

The  Township  of  North  Plantagenet  contains  two  systems  of 
survey.  Previous  to  the  year  of  1800  the  late  William  Fortune 
surveyed  Concessions  One  and  Two,  along  the  south  bank  of  the 
Ottawa  River,  and  at  the  same  time,  or  during  the  same  season,  he 
surveyed  three  concessions  in  Alfred  which  lie  adjoining  on  the 
east  side.  In  the  system  of  survey  which  he  followed  the  lots  were 
to  be  made  19.22  chains  wide  by  about  105  chains  long  at  each  edge 
of  the  Township,  and  between  the  Lots  18  and  19  there  was  a  nar- 
row lot  about  one-third  as  wide  as  the  rest  of  the  lots,  which  was 
called  "a  common."  At  the  present  time  these  concessions  along 
the  bank  of  the  Ottawa  River  are  known  as  1 1  Old  Survey. ' '  After 
marking  off  the  two  concessions  in  North  Plantagenet,  Mr.  Fortune 
appears  to  have  abandoned  the  survey,  as  far,  at  least,  as  this 
Township  was  concerned,  and  it  is  said  reported  that  the  rest  of 
the  Township  was  no  good  and  was  not  worth  the  cost  of  the  sur- 
vey, and  made  such  a  report  to  the  Department  at  that  time,  but 
the  writer  has  not  been  able  to  find  such  a  statement  in  his  notes; 
but  be  that  as  it  may,  before  Mr.  Fortune  left  he  ran  back  and 
laid  out  Lots  9,  10  and  11  in  the  Fourth  Concession,  following  his 
system,  which  three  lots  took  in  a  falls  in  the  Nation  River,  which 
must  have  appeared  to  be  of  some  value,  for  Mr.  Fortune  obtained 
possession  of  the  three  lots,  including  the  water  power,  which  are 
now  known  as  "The  Mill  Lot."  A  dam  was  built  at  the  falls,  and 
a  saw  and  grist  mill,  which  have  been  in  use  for  a  number  of 
years,  but  the  dam  was  purchased  and  removed  for  drainage  pur- 
poses about  three  years  ago.  On  the  accompanying  plan  "the  Mill 
Lot"  is  shown  in  the  survey,  which  was  made  later  on  the  double 
front  system.  Much  of  this  information  is  taken  from  a  plan  made 
by  the  late  Robert  Hamilton  in  1868. 
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TABLES  FOR  DETERMINING  AZIMUTH  BY  THE 
POLAR  STAR. 

BY  PROF.  L.  B.  STEWART,  DOM.  TOP.  SURVEYOR. 

The  subject  of  azimuth  is  one  of  perennial  interest, 
and  it  is  well  it  is  so,  as  I  don't  think  there  is  any 
subject  that  has  been  so  much  threshed  out  by  the  Associa- 
tion as  this  subject.  I  see  I  am  down  on  the  programme 
for  a  discussion  of  certain  azimuth  tables.  The  tables  referred  to 
are  contained  in  the  January  number  of  the  ' '  Canadian  Engineer, ' ' 
and  I  might  give  a  little  history  of  how  these  came  to  be  in  this 
paper.  Some  three  months  ago  I  received  a  letter  from  Mr.  James, 
one  of  the  editors  of  the  magazine,  enclosing  a  number  of  clippings, 
one  from  the  Scientific  American  and  another  from  some  local 
paper  containing  certain  astronomical  information,  a  sketch  map 
of  the  stars,  and  the  position  of  the  planets  and  so  on.  He  asked 
me  if  I  could  produce  something  like  that  for  the  Canadian  En- 
gineer. On  looking  over  these  clippings  it  occurred  to  me  that 
they  were  not  quite  suitable  for  an  engineering  magazine,  and  I 
suggested  that  instead  of  putting  in  something  of  that  nature 
something  be  put  in  that  would  be  of  value  and  interest  to  the 
profession,  so  he  told  me  to  go  ahead  and  produce  something,  with 
the  result  that  is  here.  Possibly  some  of  those  present  have  seen 
this;  if  not,  Mr.  James  has  kindly  sent  up  a  number  of  copies  of 
the  Canadian  Engineer,  and  we  will  pass  them  around  amongst 
those  present.  It  is  given  at  page  185.  In  the  first  place,  we  have 
a  map  showing  all  the  stars  visible  on  the  1st  February  at  places 
in  latitude  45  degrees  north  at  10  p.m.  The  object  of  this  is  to 
enable  anyone  interested  to  become  familiar  with  the  positions  of 
the  principal  stars.  Then  following  that  I  picked  out  about  twenty 
of  the  brightest  of  these  stars  and  put  in  their  apparent  right 
ascensions  and  declinations  for  the  same  date.  Then  comes  the 
azimuth  table  that  is  referred  to  in  the  programme,  and  this  azi- 
muth table  contains  for  latitudes  44°,  48°  and  52°  at  standard 
times,  8  a.m.,  8.30,  and  so  on  up  to  12  in  the  evening,  the  azimuth 
of  the  pole  star.  This  table  is  calculated  for  the  1st  of  the  month, 
but  it  can  readily  be  adapted  to  any  other  date,  and  it  is  also 
calculated  for  the  75th  meridian,  for  places  in  longitude  five  hours 
west.  It  can,  however,  be  readily  adapted  to  any  other  longitude 
and  any  other  date  by  remembering  that  any  star  comes  to  the 
same  position  in  the  heavens  about  3  minutes  and  56  seconds 
earlier  each  evening  than  on  the  previous  evening.  So  that  in  order 
to  find  the  time  corresponding  to  any  other  place  and  date,  we 
add  to  the  time  of  the  table  the  difference  of  longitude  first  of  all 
the  amount  by  which  the  longitude  exceeds  five  hours,  diminished 
by  .16  of  a  second  for  each  minute  in  its  amount.    That  is,  the 
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longitude  minus  five  hours  is  reduced  to  a  solar  interval.  We  must 
also  subtract  from  the  time  of  the  table  3  minutes  55.9  seconds 
for  each  day  elapsed  since  February  1st.  The  method,  then,  is 
simply  the  well-known  method  of  observing  the  pole  star  at  any 
hour  angle;  but  instead  of  observing  at  any  time  and  then  com- 
puting the  azimuth  corresponding  to  that  time,  what  we  do  is  to 
take  the  azimuth  already  computed  and  find  the  corresponding 
time.  It  is  the  reverse  of  the  ordinary  process.  The  result  of  this 
is  that  in  the  field  you  can  dispense  with  any  ephemerides  of  the 
stars,  having  dispensed  with  logarithmic  tables,  and  you  merely 
have  to  exercise  a  little  arithmetic  in  computing  the  time  corre- 
sponding to  any  one  of  these  azimuths  set  down  in  the  table.  The 
azimuths  are  computed  for  three  different  latitudes,  so  that  for  any 
other  latitude  than  that  contained  in  the  table  you  can  readily  find 
the  corresponding  azimuth  by  interpolation.  There  are  three 
values  given,  the  term,  depending  upon  the  second  differences 
amounts  to  10  or  12  seconds  arc,  so  in  a  good  many  cases  that 
could  be  omitted ;  unless  you  have  an  instrument  that  reads  some- 
what closer  than  single  minutes,  it  would  not  be  necessary  to 
resort  to  that. 

Another  use  can  be  made  of  this  table  by  putting  in  a  column 
giving  the  sidereal  times  corresponding  to  the  standard  times 
contained  in  the  table,  and  the  method  is  contained  in  the  rule 
given  below.  In  the  first  place,  there  is  an  example  worked  out 
which  is  as  follows :  ' '  For  example,  at  a  place  in  latitude  49  degrees 
20  seconds  north,  longitude  80  degrees  (=  5h  20m)  W.,  an 
observer  wishes  to  take  an  observation  for  azimuth  between  8  and 
9  p.m.  on  February  8th.  Here  the  interpolated  value  of  the  azi- 
muth for  8h  30m  is  358  degrees  27  minutes  29  seconds,  and  the 
corresponding  time  for  the  given  longitude  and  date  is — 
8h  30m  00s 

+  19m  57s  (=20m  — 20  X  0.16) 
27m  32s  (=3m  56s  X  7) 
=  8h  22m  25s 

The  corresponding  time  for  any  longitude  and  date  is  equal 
to  8  hours  30  minutes  plus  19  minutes  57  seconds ;  that  is,  20  min- 
utes less  20  times  .16  of  a  second,  minus  27  minutes  32  seconds, 
which  is  3  minutes  and  56  seconds  multiplied  by  seven,  the  number 
of  days  which  have  elapsed  since  February  1st.  That  gives  the 
time  at  that  place  and  date  corresponding  to  that  azimuth.  So 
that  all  that  is  necessary  in  preparing  for  an  observation  is  a  little 
arithmetic.  You  merely  have  to  take  one  of  the  times  of  the  table 
and  correct  it  for  the  longitude  of  the  place  and  the  date.  You 
will  always  be  working  in  even  days,  so  that  the  multiplication  by 
the  number  of  days  elapsed  will  be  a  very  small  matter. 

I  have  found  the  same  table  could  be  used  for  determining 
the  correction  of  a  watch  on  standard  time.  If  one  is  working  on 
a  traverse  line  or  running  a  long  line,  he  of  course  knows  the  direc- 
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tion  of  the  meridian,  approximately,  at  any  time,  and  by  turning 
his  instrument  into  the  meridian  he  can  observe  the  transit  of  one 
of  the  stars  whose  place  is  given  at  the  beginning  of  the  article. 
He  observes  it  with  his  watch,  which  we  will  assume  is  regulated 
to  standard  time.  The  right  ascension  of  the  star  gives  the  sider- 
eal time  of  the  transit.  What  he  wants  is  standard  time.  That 
may  be  obtained  by  first  of  all  finding  the  sidereal  time  corre- 
sponding to  his  place  and  date  and  corresponding  to  one  of  the 
values  given  in  the  table.  For  instance,  I  will  take  the  example 
given  here,  "If  at  the  place  and  date  of  the  above  example  the 
meridian  transit  of  the  star  Aldebaran  be  observed  at  the  watch 
time  7h  37m  12s  p.m.,  to  find  its  correction  on  standard  time we 
take  the  time  eight  hours,  that  is  the  one  given  in  the  table  that 
comes  nearest  to  the  observed  time,  and  compute  the  correspond- 
ing sidereal  time  for  the  date.  The  date  is  February  8th,  so  that 
seven  days  have  elapsed  since  the  1st,  and  sidereal  time  gains 
on  mean  time  about  3m  55s  .555  per  day.  We  merely  multiply 
that  by  7  and  add  the  product  to  4h  46m  20.2s,  and  we  have  the 
sidereal  time  at  eight  o'clock  in  the  evening. 

Then  there  is  also  the  correction  for  longitude ;  the  difference 
of  longitude  20  minutes  must  be  subtracted,  the  place  is  20 
minutes  west  of  the  75th  meridian,  so  that  we  get  the  sidereal 
time  to  be  4h  53m  56.1s.  The  right  ascension  of  the  star  is  4h 
30m  41.7s.  We  have  the  sidereal  time  with  the  corresponding 
standard  time.  We  have  another  sidereal  time  also  with  the  cor- 
responding standard  time.  So  we  take  the  difference  between 
the  two  sidereal  times,  reduce  that  to  a  solar  interval,  and  add 
it  to  the  standard  time,  and  we  have  the  required  standard  time. 
That  operation  is  illustrated  here.  We  find  the  standard  time  of 
transit  in  that  way  to  be  7h  36m  49.3s.  The  watch  showed  7h 
37m  12s.  The  difference  22.7s  is  the  watch  correction  on  stand- 
ard time.  So  that  without  any  solar  ephemeris  this  table  can  be 
used  for  finding  the  correction  of  your  watch  on  standard  time. 
Evidently  also  we  could  find  the  standard  time  the  same  way 
by  observing  the  altitude  of  one  of  these  stars  shown  in  the  map 
and  whose  place  is  given  in  the  table.  Then  from  the  altitude, 
the  star's  declination  and  the  altitude,  which  would  have  to  be 
known  approximately,  we  could  compute  the  hour  angle  of  the 
star,  and  then  combining  that  with  the  star's  right  ascension  we 
would  have  the  sidereal  time.  Again  we  would  have  a  sidereal 
time  and  corresponding  watch  time,  and  the  table  would  give  us 
another  sidereal  time  and  the  corresponding  standard  time.  By 
the  same  process  we  find  standard  time  by  the  observations  of 
the  star.  This  map  is  supposed  to  be  held  over  the  head.  A 
good  plan  in  using  the- map  would  be  to  lie  down  on  your  back 
with  a  lantern  near  at  hand,  and  by  holding  the  map,  with  the 
centre  of  it  directly  overhead,  pointing  to  the  zenith  and  towards 
the  pole  star,  the  map  would  then  show  the  stars  in  the  positions 
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in  which  they  would  actually  appear.  A  few  minutes'  study 
would  enable  one  to  identify  any  of  the  brighter  stars  shown  on 
the  map.  I  may  say  that  I  found  a  map  with  the  apparent  places 
of  a  few  stars  shown  on  the  map  very  useful  a  few  years  ago 
when  out  in  the  Klondike.  There,  on  account  of  the  high  altitude 
of  the  pole  star,  1  found  with  my  instrument  I  could  not  observe 
it.  I  had  a  diagonal  eyepiece  attached  to  my  instrument,  but  it 
had  been  made  afterwards  to  order,  and  it  didn't  allow  the 
instrument  to  transit,  so  it  was  impossible  to  sight  the  pole  star 
at  all.  I  had  therefore  to  resort  to  the  method  of  observing  the 
altitude  of  the  stars.  I  picked  out  two  stars,  Altair  and  Arctur- 
ius.  Altair  was  nearing  the  meridian  at  the  time  I  wished  to 
observe,  and  Arcturius  was  about  four  hours  west  of  the  meridian, 
and  by  observing  first  for  latitude  and  second  for  azimuth  and 
time,  I  was  enabled  to  determine  my  azimuth.  In  going  into  the 
woods  all  the  data  I  find  it  necessary  to  carry  is  a  star  map,  such 
as  one  of  these,  and  a  note  book  containing  the  apparent  places 
of  a  few  stars,  and  then  one  is  ready  for  any  sort  of  observation 
for  latitude,  time  or  azimuth. 

The  object  of  this  article  also  is  to  enable  those  who  have 
never  made  any  study  of  practical  astronomy  to  lay  down  a  merid- 
ian line.  I  have  occasionally  been  approached  by  geologists  who 
spend  a  good  deal  of  time  in  the  woods,  and  who  have  told  me 
they  would  like  to  be  told  how  to  lay  down  a  meridian  line.  I 
think  you  will  all  agree  you  cannot  show  a  man  how  to  do  that 
in  five  minutes.  A  very  considerable  knowledge  of  practical  astron- 
omy is  necessary  before  one  could  be  trusted  to  lay  down  a  merid- 
ian line  for  any  important  work;  and  one  of  my  objects  in  this 
article  has  been  to  give  a  method  that  would  enable  anyone  with 
only  a  knowledge  of  arithmetic  and  by  following  the  rules  laid 
down  to  determine  the  direction  of  the  meridian.  He  would  have 
to  understand  the  use  of  his  transit,  and,  knowing  that,  he  would 
be  able  to  take  what  is  given  in  this  article  and  determine  the 
direction  of  the  true  north. 

Discussion. 

The  President — Is  this  article  as  published  in  the  Canadian 
Engineer  complete  and  in  the  best  form  for  us  to  put  it  in  our 
Proceedings  ? 

Prof.  Stewart — The  table  will  reappear  each  month.  I  made 
an  arrangement  for  preparing  this  each  month  for  appearance  in 
the  Canadian  Engineer,  and  it  will  be  corrected  and  brought  up 
to  date.  There  will  be  a  new  star  map  each  month  for  the  month 
in  question.  I  am  just  preparing  one  now  for  March,  and  it  will 
appear  on  Friday  next.  So  that  the  table,  once  the  month  is 
over,  would  be  useful  probably  for  another  month,  but  that  is  all. 
The  table  could  be  used  no  doubt  for  two  months*  for  determining 
azimuths,  but  there  would  be  no  object  in  publishing  it,  as  a  new 
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one  will  appear  each  month  in  the  Canadian  Engineer  brought 
up  to  date. 

Prof.  Galbraith — If  you  have  a  set  of  these  for  any  year, 
would  it  work  for  the  next  year? 

Prof.  Stewart — It  would  answer  approximately.  In  fact,  I 
have  told  Mr.  James  to  put  away  the  one  for  February,  and  it  will 
answer  for  next  February,  and  the  twelve  would  make  a  very 
useful  little  book  of  maps  to  carry  into  the  field.  It  would  answer 
approximately  for  the  whole  year,  and  it  would  enable  anyone  to 
very  soon  become  familiar  with  all  the  brighter  stars. 

Mr.  Fawcett — The  azimuth  given  as  shown  for  10.30  would 
show  that  the  star  was  about  its  western  elongation. 

Prof.  Stewart — Yes.  There  is  another  quantity  given  in  the 
table  headed  with  the  small  letter  "a."  That  column  contains 
the  error  in  azimuth  due  to  an  error  of  one  minute  in  time,  and 
it  would  show  anyone  at  a  glance  just  how  closely  he  would  have 
to  know  the  time  in  order  to  determine  his  azimuth  with  any 
desired  degree  of  precision.  You  can  see  by  the  way  it  diminishes 
when  the  star  is  coming  near  elongation,  and  when  it  changes  its 
sign  it  goes  through  the  position  of  elongation.  When  near  elonga- 
tion it  amounts  to  only  one  second.  An  error  of  one  minute  in  time 
will  amount  to  only  an  error  of  one  second  in  azimuth. 

Prof.  Galbraith — How  would  the  accuracy  of  your  method 
compare  with  that  of  the  ordinary  surveyor's  methods  for  de- 
termining azimuth? 

Prof.  Stewart — It  would  depend  altogether  on  the  accuracy 
with  which  he  knows  his  time,  and  that  is  indicated  by  the  column 
I  have  just  referred  to.  If  he  knows  his  time  to  within  ten  seconds, 
or  even  within  half  a  minute,  he  would  be  able  to  lay  down  his 
meridian  line  at  any  time  with  all  the  accuracy  that  a  surveyor 
ever  requires. 

The  greatest  value  of  that  quantity  (a)  is  about  30  seconds, 
when  the  star  is  crossing  the  meridian  say  in  latitude  45°  N.,  it 
takes  about  two  minutes  of  time  to  change  its  azimuth  by  one 
minute  of  arc.  One  minute  of  time  there  would  amount  to  about 
30  seconds  change  of  azimuth.  So  that  you  may  say  generally  as 
long  as  he  knows  his  time  within  half  a  minute  it  would  be  quite 
close  enough  for  determining  azimuth  by  the  pole  star. 

Mr.  Fawcett — I  suppose  if  a  table  like  that  were  to  begin 
about  five  o'clock  in  the  winter  months,  so  that  a  person  could  use 
it  in  daylight,  it  would  be  early  enough. 

Prof.  Stewart — I  thought  possibly  most  surveyors  would  be 
using  this  during  the  summer,  and  then  eight  o'clock  is  early 
enough  for  taking  an  azimuth  observation.  It  might,  of  course, 
be  extended  to  about  seven  o'clock  say.  In  the  summer  months 
it  is  still  daylight  at  seven,  and  at  the  same  time  you  can  often 
see  the  pole  star. 
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AGREEMENT     made  this   day  of  A.D.  19 

BETWEEN 

ONTARIO  LAND  SURVEYOR, 
hereinafter  called  the  Employer,  and  of 
hereinafter  called  the  Employee. 

The  Employee  hereby  agrees  with  the  Employer  : 

To  enter  into  the  service  of  the  Employer  and  to  faith- 
fully serve  him  in  the  capacity  of 

for  a  period  of  from  the  date  of  this 

agreement  in  connection  with  surveys  to  be  performed  by  the 
Employer  for  the  Government  of  the  Province  of  Ontario  in 

or  such  shorter  period 
as  shall  prove  sufficient  ,  for  the  completion  of  said  surveys  ; 

To  devote  his  entire  time  to  such  enwlovment  and  to 
obev  the  orders  and  directions  of  the  Employer,  his  assist- 
ant or  assistants,  or  any  person  under  whose  charge  the 
Employer  may  from  time  to  time  place  him,  and  to  perform 
with  all  due  despatch  and  punctuality  and  to  the  best  of  his 
skill  and  ability  all  such  work  as  the  Employer  or  his  as- 
sistant or  assistants  or  other  person  as  aforesaid  shall  re- 
quire him  to  do  ; 

And  also  at  all  times  to  conduct  himself  honestly,  faith- 
fully and  properly  in  the  course  of  such  service  : 

And  also  not  to  leave  the  service  of  the  Employer  or 
enter  into  the  service  or  employment  of  any  other  person 
during  such  period  without  the  written  consent  of  the  Em- 
ployer. 

And  the  Employer,  in  consideration  of  such  services, 
agrees  to  pay  to  the  Employee  wages  at  the  rate  of 

Dollars  per 

month  from  until  the  completion  of 

such  service  and  to  oav  his  actual  travelling  expenses  (sec- 
ond-class railway  fare"*  from 
to 

Provided  that  if  the  Employee  shall  be  guilty  of  any  mis- 
conduct in  his  service  or  shall   commit    anv  breach  of  this 
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agreement  he  may  at  any  time  be  discharged  by  the  Em- 
ployer, and  in  such  case,  or  in  case  the  Employee  leaves  the 
service  of  the  Employer  before  the  expiration  of  the  term  of 
service  as  above  mentioned,  he  shall  forfeit  to  the  Employer 
one- third  of  all  wages  which  may  then  have  been  earned  by 
him  and  also  the  amount  of  all  moneys  expended  by  the 
Employer  in  bringing  the  Employee  to  the  place  where  said 
work  is  to  be  performed,  (including  travelling  expenses, 
board,  etc.) 

In  any  event  the  wages  payable  under  this  agreement 
shall  not  become  due  or  payable  until  the  completion  of 
said  surveys  by  the.  Employer. 

In  witness  whereof  the  parties  hereto  have  hereunto  set 
their  hands. 

WITNESS  : 


192 


ASSOCIATION  OF  ONTARIO  LAND  SURVEYORS. 


O.  L.  S.  PRELIMINARY  EXAMINATIONS,  1909. 

ALGEBRA    AND  LOGARITHMS. 

1.  Investigate  the  rule  for  finding  the  G.  C.  M.  and  the  1,.  C. 
M.  of  algebraical  quantities. 

(a)  Find  the  G.  C.  M.  of 

6*4-7*3-  13*2+19*-6  and  *3  +  2*-l. 

(b)  Find  the  L.  C.  M.  of  (*+l)  (*2-l)  and  *2-l. 

2.  Show  by  examining  the  square  of  a  +  by  how  the  square  root 
of  an  algebraical  quantity  can  be  found.    Find  the  square  root  of 

25*4  -  30a*3  +  49a2*2  -  24a3*  +  16a4. 

3.  Explain  the  difference  between  an  identity  and  an  equation. 

(a)  Solve  the  equations 

5*- 4  lx  -  10       ~  35*2-  78* +  40 

(b)  *  +  a  *-a  b  +  x  b  —  x 
*  —  a           *  +  a           ^  -  *           £  +  * 

4.  Find  the  relations  between  the  roots  and  coefficients  of  the 
equation  a*2  -f  bx  +  c  =  o. 

(a)  Solve  the  quadratic  equations 

5x1  4 
—  (*  +  l)--(2^  +  *-l)  =  -(*  +  l). 

(b)  *2+y  =  65 

*y  =28. 

5.  Gold  is  19^  times  as  heavy  as  water  and  silver  10^  times. 
A  mixed  mass  of  gold  and  silver  weighs  4160  ozs.  and  displaces  250 
ozs.  of  water.    Find  the  proportion  of  gold  and  silver  in  the  mass. 

6.  Define  the  terms  common  logarithms,  characteristic  and 
mantissa. 

Prove  the  following  : 

(a)  Log^  a£  =  Logx  a  +  Log*  b 

^  IvOga-  ^  =  Logx  a -Logo-  b 

(c)  Logx  am  =m  Log*  a 

(d)  Write  down  the  characteristics  of  48,  .00048  and 
V.00048. 
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7.  Find  by  logarithms  the  value  of 
(a)  7.891 


.0345  X  V89312.7 


(b)  Find  value  of  tangent  16°  18'  30"  -  ^ 


.0876 

ARITHMETIC. 

1.  Add  lOOf,  64|,  I  of  701. 

2.  By  how  much  does  the  difference  of  5f|  and  2£  exceed  the 
sum  of  I  +  tV+I  '• 

3.  Find  the  continued  product  of  VtV,      T%,  ttrt  and  f  of  1 1  ■ 

4.  Find  the  square  root  of  167.9616,  28.8369,  57648.01. 

5.  Find  the  cube  root  of  2406104,  69426531,  8365427. 

6.  A  person  buys  400  yards  of  silk  at  $384,  and  sells  300 
yards  at  $1.32  per  yard,  and  the  rest,  which  is  damaged,  at 
48  cents  a  yard  ;  find  how  much  per  cent,  he  gains  or  loses  ? 

7.  A  person  invests  $9000  in  Bank  Stock  at  $163,  which 
pays  yearly  dividends  of  12  per  cent,  and  sells  out  when  it 
has  dropped  to  157  ;  how  much  does  he  lose  by  the  trans- 
action ? 

ENGLISH  GRAMMAR. 

1.  What  was  the  "Middl  English"  period  ?  Mention 
some  important  works  written  at  that  time. 

2.  Define  English  grammar,  orthography  and  syntax. 

3.  How  many  parts  of  speech  are  there  ?    Classify  them. 

4.  What  is  a  phrase  ?  Give  instances  of  adjective,  ad- 
verb and  conjunction  phrases. 

5.  What  parts  of  speech  are  subject  to  inflection  ?  In- 
dicate some  of  these  inflections. 

6.  Into  what  two  great  classes  are  verbs  divided  ?  Dis- 
tinguish between  them. 

7.  Name  the  degrees  of  comparison  in  adjectives.  Com- 
pare :  ill,  late,  nigh,  much. 

8.  From  what  sources  are  the  following  words  derived  : 
Kettle,  epidemic,  surgeon,  short,  deacon,  desk,  glen,  swain, 
banner,  barber,  jolly,  plunder,  curry,  hammock  and  hussar. 
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MENSURATION. 

1.  Draw  diagram  of  the  following  :  Triangle,  rectan- 
gle, parallelogram,  and  give   rules  for  finding  area  of  each. 

2.  Draw  diagram  of  a  trapezium  and  a  trapezoid  and 
give  rules  for  finding  area  of  each. 

3.  Give  the  rule  for  finding  area  of  a  regular  polygon. 

4.  Draw  an  irregular  polygon  and  show  how  you  find 
area. 

5.  Give  the  rule  for  finding  circumference  of  a  circle  and 
for  finding  area  of  a  circle. 

6.  Give  rule  for  finding  solidity  of  rectangular  bodies. 

7.  In  a  triangle  A.B.C.  the  length  of  the  side  A.B.  is 
10.00  ch's,  the  angle  A.B.C.  40  degrees  30  minutes,  the  angle 
C.A.B.  70  degrees  25  minutes  ;  give  the  length  of  the  sides 
A.C  and  C.B: 


c 


EUCLID. 

1.  Give  the  several  names  of  three  sided  figures  and  de- 
fine each  of  them. 

2.  To  bisect  a  given  rectilineal  angle,  that  is  to  divide 
into  two  equal  angles. 

3.  If  four  straight  lines  meet  at  a  point  so  that  the  op- 
posite angles  are  enual,  these  straio-ht  lines  are  two  and  two 
in  the  same  straight  line. 

4.  If  a  side  of  anv  triangle  be  produced,  the  exterior 
angle  is  equal  to  the  two  interior  and  opnosite  angles  ;  and 
the  three  interior  angles  of  every  triangle  are  together  equal 
to  two  right  angles. 

5.  If  a  straight  line  be  divided  into  anv  two  parts,  the 
rectangle  contained  bv  the  whole  and  one  of  the  parts  is 
eoual  to  the  rectano-le  contained  bv  the  two  parts,  together 
with  the  square  on  the  aforesaid  part. 

6.  In  a  circle  the  ano-le  in  a  semi-circle  is  a  right  ano-le  ; 
but  the  angle  in  a  segment  greater  than  a  semi-circle  is  less 
than  a  right  angle  ;  and  the  angle  in  a  segment  less  than  a 
semi-circle  is  greater  than  a  right  angle. 
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7.  The  straight  line  drawn  at"  right  angles  to  the  diam- 
eter of  a  circle  from  the  extremity  of  it,  falls  without  the 
circle  ;  and  no  straight  line  can  be  drawn  from  the  extrem- 
ity, between  that  straight  line  and  the  circumference,  so  as 
not  to  cut  the  circle. 

8.  To  describe  a  square  about  a  given  circle. 

TRIGONOMETRY. 

1.  Define  the  terms  sine,  cosine,  tangent,  secant,  cose- 
cant, versed-sine  and  coversed-sine.  Illustrate  by  means  of  a 
diagram. 

2.  The  angles  of  a  triangle  are  in  arithmetical  progres- 
sion, and  the  greatest  is  double  the  least.  Express  the  an- 
gles in  degrees,  grades  and  circular  measure. 

3.  Prove  the  following  : — 

sin  (A  +  B) 

tan  A  +  tan  B  =  ^  -- 

cos  A     cos  B 

sin  A  =  2  sin  ^A,  cos  ^A. 

4.  The  altitude  of  a  tower  is  observed  to  be  30  degrees 
at  the  end  of  a  horizontal  base  100  yards  measured  from  its 
foot.    Find  the  height  of  the  tower. 

5.  Two  sides  of  a  triano-le  are  80  and  100  feet,  the  in- 
cluded angle  60  degrees.    Find  the  other  angles. 

6.  One  side  of  a  triangle  is  half  another  and  the  includ- 
ed angle  is  60  degrees.    Find  the  other  angles. 

7.  Any  two  sides  of  a  spherical  triangle  are  together 
greater  than  the  third  side  ;  and  the  sum  of  the  three  sides 
is  less  than  the  circumference  of  the  circle. 

8.  State  Napier's  rules  of  circular  parts  and  explain  how 
they  are  applied  in  the  solution  of  right  angled  triangles. 

9.  (a)  Give  formula  or  rule  for  solving  a  spherical  tri- 
angle having  given  the  three  sides. 

(b)    Give  formula  for  solving  spherical  triangles  hav- 
ing given  two  sides  and  the  included  angle. 

LINEAR  DRAWING. 

1.  The  representative  fraction  of  a  plan  is  ^ftfj  what  is 
the  scale  ? 

2.  Construct  a  scale  for  a  plan  whose  representative 
fraction  is  T7TVo  to  read  chains.  Show  the  method  of  con- 
struction and  print  the  denomination  of  the  scale  on  it. 

3.  Draw  a  regular  hexagon  whose  side  is  1J  inches  and 
inscribe  a  circle  in  it.  Show  the  construction  in  dotted 
lines. 
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4.  Draw  five  parallel  lines  half  an  inch  apart,  the  first 
line  heavy  and  five  inches  long-,  the  second  medium  and  four 
inches  lon<>\  the  third  fine  and  three  inches  long,  the  fourth 
simple  dots  and  two  inches  long,  the  fifth  chain  dots  and 
one  inch  long. 

5.  Show  how  to  indicate  on  a  plan,  hills,  water,  trees, 
roads  and  railways,  and  print  the  names  of  the  various  ob- 
jects. 

6.  Take  three  points  A. B.C.,  make  A.B.  =  1^  inches, 
A.C.  =  2J  inches,  B.C.  =2  inches  and  describe  a  circle  passing 
through  these  points. 

7.  In  a  right  angled  triangle  a  perpendicular  is  let  fall 
from  the  right  angle  to  the  hypoteneuse  and  divides  it  into 
two  parts  4  inches  and  1  inch  respectively.  Construct  the 
triangle. 

8.  Draw  lines  containing  angles  of  15°,  30°,  45°,  60°,  120°, 
without  the  aid  of  a  protractor. 

CANADIAN  HISTORY. 

1.  Who  are  supposed  to  have  been  the  first  inhabitants 
of  America  before  the  American  Indians  ?  Give  reasons  for 
supposing  them  to  have  been  quite  civilized . 

2.  Give  the  names  of  the  principal  tribes  of  North 
American  Indians  in  about  1492.  How  were  they  located, 
describe  them  as  to  their  habits,  etc.,  etc. 

3.  Which  European  nation  first  occupied  Canada,  when 
and  how  did  it  pass  into  the  control  of  England  ? 

4.  Describe  what  is  known  as  the  "Quebec  Act/'  its 
date,  how  it  treated  the  French  as  to  their  religion,  political 
rights,  etc.,  etc. 

5.  State  the  circumstances  which  led  to  the  "rebellion  of 
1837"  and  its  effect  on  the  form  of  government. 

6.  When  was  the  Dominion  of  "Canada"  formed.  Under 
what  circumstances  and  what  was  its  effect  ? 

GEOGRAPHY 

1.  Name  the  principal  mountain  ranges  in  North  and 
South  America,  the  principal  water-sheds  formed  by  these 
ranges,  and  the  large  rivers  in  each  water-shed. 

2.  What  are  the  European  possessions  on  the  Continent 
of  Africa  and  the  climatic  features  and  leading  productions 
and  exports  of  each  of  these  possessions  ? 
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3.  Name  the  principal  islands  on  the  Atlantic  Coasts  of 
North  and  South  America,  the  political  division  to  which 
each  of  the  groups  belongr,  and  the  leading  production  of 
each. 

4.  Give  the  boundaries  of  the  Provinces  of  the  Dominion 
and  the  location  of  the  territories,  also  the  Capital  of  each 
Province  and  the  principal  river  in  each. 

5.  Name  the  Counties  in  the  Province  of  Ontario  bor- 
dering- on  Lake  Huron  and  Lake  Erie,  and  also  ten  of  the 
leading  cities  and  towns  of  Ontario  and  the  lines  of  rail- 
way passing  through  each  of  the  cities  and  towns. 

6.  A  traveller  takes  a  trip  from  Montreal  westward  to 
Pekin,  China,  via  CP.  Railway  and  ocean  steamer.  Enumer- 
ate the  principal  rivers  and  cities  he  would  pass  in  his 
route  and  the  approximate  distances  he  would  travel  by  land 
and  water. 


FINAL  EXAMINATIONS. 

PLANE  TRIGONOMETRY, 

1.  Explain  the  methods  of  measuring  an  angle  by  means  of 
degrees  and  circular  measure. 

(a)  Find  the  circular  measure  of  an  angle  of  42  degrees, 
and  the  angle  whose  circular  measure  is  f-. 

(b)  Define  the  meaning  of  sign,  tangent,  secant  and  com- 
pliment of  an  angle,  and  prove  that  in  a  triangle  A.  B. 
C.  the  sign  of  (90°  -  A)  =  Cos  A  Sec  A  =  Jl  +  tan2A 

2.  Taking  the  radius  of  the  earth  as  3960  miles,  find  in  circular 
measure,  and  also  in  degrees,  the  angle  subtended  at  the  earth's 
surface  by  the  radius. 

3.  In  a  plane  triangle  A.  B.  C.  prove  the  following  : 

(a)  a  b  c 
SinA=SinB-SinC 

(b)  a2  =  b°~  +  c2-2  b  c  Cos  A. 

(c)  Area  of  triangle  =  \  b  c  Sin  A. 

(d)  Given  a  =  13,  b  =  14,  c  =  15,  find  the  area  of  the 
triangle  and  Sin  A. 

4.  Two  posts  on  the  bank  of  a  river  are  observed  from  the 
opposite  bank.    When  the  observer  stands  immediately  opposite  to 
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one  of  the  posts  they  subtend  an  angle  of  60°.  When  he  has 
walked  60  feet  directly  away  from  the  river  they  subtend  an  angle 
of  45°.  Find  the  breadth  of  the  river  and  the  distance  between 
the  posts. 

5.  In  a  triangle  A.  B.  C  given  a  =  25,  £  =  37,  c--=AS,  find  B. 

SPHERICAL  TRIGONOMETRY. 

1.  Explain  the  meaning  of  the  terms  spherical  triangle,  polar 
triangle  and  spherical  excess. 

2  In  aspherical  triangle  given  A  =  66*  30',  B  =  27°  40',  a  =  87°, 
find  b  and  c. 

3.  Given  £  =  74°  10',  *«58°  40',  A  =  84°  to  find  a. 

CURVES. 

1.  Define  the  following  terms  : 

Degree  of  Curve,  Radius  of  Curve,  Angle  of  Intersection, 
Deflection  Angle,  Tangent  distance,  Simple,  Compound, 
Reversed  and  Easement  Curves. 

2.  The  point  of  intersection  of  two  tangents  is  at  station 
623  +  22,  the  angle  of  intersection  is  26°  56'.   The  curve  is  a  6°  curve. 

Find  (a)  Radius  of  curve  and  length. 

(b)  Tangent  distance. 

(c)  Stations  for  the  P.  C.  and  E.  C.  and  deflection  angle 
for  the  first  full  station  beyond  the  P.  C. 

3.  Find  the  long  chord  land  the  middle  ordinate  for  a  4°  30 
curve  with  a  central  angle  of  40°  30' . 
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4.  In  a  case  shown  in  diagram  when  the  point  of  intersection 
is  inaccessible,  a  b,  was  measured  as  476°  25',  the  angle  V  a  b,  was 
measured  as  24°  18',  and  the  angle  V  b  a  as  34°  22'.  The  curve  is 
to  be  a  3°  30'  curve. 

Find  the  radius  of  the  curve  and  distance  of  P.  C.  and  E.  C, 
viz.,  the  points  A  and  E,  from  a  and  b,  and  also  the  tan- 
gent distance  V  A . 

5.  Explain  how  you  would  find  the  middle  ordinate  of  a  curve, 
(a)  Find  the  middle  ordinate  of  a  30  foot  rail  for  a  20°  curve. 

PRACTICAL  ASTRONOMY. 

1.  Define  the  terms  upper  culmination,  lower  culmination, 
meridian  passage,  azimuth,  amplitude,  vertical  and  prime  vertical 
circles,  equinoxial,  vernal  equinox,  right  ascension,  solstitial  colure. 

2.  One  tropical  year  =  366.2422  sidereal  days 

Ditto  =  365.2422  solar  days 

Find  (a)  The  difference  in  time  between  a  mean  solar  and  a 
sidereal  day. 

(b)  If  mean  solar  and  sidereal  time  are  together  on  March 
22.6,  what  will  be  their  difference  on  July  28.2. 

3.  The  observed  altitude  of  Polaris  at  upper  culmination  was 
40°  15'  46". 8,  and  at  the  lower  culmination  37°  33'  56".6.  What 
was  the  latitude  of  the  place  ? 

4.  The  latitude  of  Toronto  is  given  as  43°  40'.  What  should 
be  the  apparent  time  of  sunrise  on  June  21. 

5.  On  Jan.  12th,  1909,  in  Lat  43"  06',  Long.  79°  26',  the  ob- 
served altitude  of  the  sun's  right  upper  limb  was  12°  35'  30",  and 
horizontal  circle  reading  15°  38'  15".  Five  minutes  later  the  ob- 
served altitude  of  the  lower  left  limb  |®_  was  10°  35'  15",  and  hor- 
izontal circle  reading  16°  13'  30",  while  the  horizontal  circle  reading 
on  a  reference  object  was  0°  00'.  What  was  the  bearing  of  the 
latter  ?  (Given  the  sun's  Dec.  21°  38'  42"  S.) 

6.  In  No.  6  the  times  of  observation  being  by  a  watch  3  hrs. 
39  min.  and  3  hr.  44  mm.  respectively,  find  the  watch  Cor.  on 
Standard  time,  the  equation  of  time  being  +  8  min.  26  sec. 

7.  vSept.  5th,  1909— 

Fourth  Meridian,  Lat.  50°  08'  08",  Long.  110°  W. 
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Sidereal  time  14  hr.  59  min.  56  sec.  (corrected). 
Horizontal  circle  reading  on  line       0°  00' 

Ditto  on  Polaris  0°  43'  48" 

Stars  Declination  =  88°  48'  52"    R.  A.  =  1  hr.  26  min. 

56  sec. 

Find  the  correct  bearing  of  the  line. 
8.  Formulae  for  Azimuth  at  elongation  of  a  star  is 

Sin.  Az.  =  Cos.  Dec.  Sec.  Lat, 
And  for  time  Cos.  T.  =  Cot.  Dec.  Tan.  Lat. 
Deduce  the  above  equations. 

MINES    ACT,  ETC. 

1.  (Re  Mining  Act).  State  law  as  to  and  show  by  let- 
tered diagrams  the  different  dimensions  that  regular  mining 
locations  may  be  laid  out  and  how,  when  they  border  on 
lakes  and  rivers. 

2.  (Re  Drainage  Act).  State  law  as  to  and  show  par- 
ticularly how  the  different  forms  of  assessment  are  made. 

3.  (Re  Ditches  and  Watercourses  Act).  State  laws  as  to 
and  how  in  a  supposed  case,  the  engineer  makes  his  award. 

4.  (Re  Registry  Act).  State  laws  as  to  subdividing 
into  town  lots,  land,  and  how  plans  are  to  be  prepared. 
Give  forms  of  certificates  required.  In  cases  for;  County 
Registry  Office  and  Office  of  Master  of  Land  Titles,  etc. 

5.  How  are  public  roads  established  and  give,  the  width 
they  may  be  made,  and  by  what  authority  ? 

GEOLOGY    AND  MINERALOGY. 

1.  To  what  processes  of  earth  building  do  the  following 
terms  refer  ?  Physiographic  Geology,  Lithological  Geology, 
Historical  Geology,  Dynamical  Geology. 

2.  Illustrate  by  diagram  the  following  geological  terms: 
Anticlinal,  synclinal,  monoclinal,  dip,  strike,  fault,  de- 
nudation, inconformable  strata. 

3.  Name  some  examples  of  igneous  rocks,  metamorphic 
rocks,  calcareous  rocks,  and  state  where  they  may  be  found 
in  Canada. 

4.  Construct  a  table  showing  the  conventionally  adopt- 
ed periods  of  the  earth's  history  as  found  in  Canada. 

5.  Where  in  Canada  do  we  find  rock  belonging  to  the 
following  formations  ?   Lauren tian,  Trenton,  Ltica,  Hudson 
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River,  Medina,  Clinton,  Niagara,  and  name  some  of  the 
characteristic  fossils  found  in  each. 

6.  Where  in  Canada  do  we  find  the  following  economic 
minerals  ?  Gold  (quartz  and  placer),  Silver,  Iron,  Copper, 
Nickel,  Lead,  Mica,  Graphite  Coal,  Asbestos,  Salt,  Apatite 

7.  How  would  you  distinguish  Gold  from  Copper  Py- 
rites, Galena  from  Blend,  Calcite  from  Gypsum,  Graphite 
from  Mica. 

MENSURATION    AND    DIVIDING   OF  LAND. 

1.  The  northeast  quarter  section  eleven  in  the  township 
of  Rose  containing  160  acres,  was  owned  by  A.  He  sold  the 
northeast  quarter  of  this  to  B,  subsequently  he  sold  60  acres 
to  B  to  be  laid  off  in  a  strip  of  equal  width  around  the  part 
previously  sold.  Required  the  width  of  this  strip.  Subse- 
quently he  again  sold  to  B  25  acres  to  be  laid  oft*  in  a  strip 
of  equal  width  around  the  parts  already  owned  by  B.  Re- 
quired the  dimensions  of  this  strip  ? 

2.  A  man  owns  lot  35,  concession  4,  township  of  A.  The 
south  limit  bears  due  east  and  west  and  is  22  chains  50 
links  wide  between  original  posts,  the  east  limit  bears  N  5 
degrees  W.  81  chains,  the  west  limit  N.  10  degrees  30  min- 
utes E.  83  chains  30  links.  He  sells  the  east  half  of  the 
area  of  the  whole  lot.  You  are  called  on  to  lay  this  out. 
Give  the  area  of  each  part  with  the  dimensions  and  courses. 

3.  A  man  owns  a  farm  containing  400  acres  in  a  square 
block.  He  has  four  sons  and  one  daughter.  To  her  he  gave 
100  acres  off  a  corner  of  his  farm  in  a  square  form,  and 
wishes  to  divide  the  rest  equally,  and  all"  of  similar  shape 
among  his  four  sons.    Find  the  dimensions  of  each  bortion. 

4.  Let  B  A  bear  south  30  degrees  east,  B  C  north  80 
degrees  east.  A  fence  is  to  be  built  on  a  due  north  course 
from  some  point  in  B  A  to  part  off  one  acre.  Find  the  dis- 
tance from  point  B  to  point  F,  where  it  is  to  start  ? 

5.  At  High  Falls,  on  Current  River,  there  is  a  chute  25 
feet  in  height,  for  twTo  miles  above  the  chute  the  average 
width  of  the  stream  is  100  feet,  with  an  average  depth  of 
5  feet.    The  current  is  4  miles  per  hour. 

(a)  What  amount  of  horsepower  could  be  developed 
with  a  25  foot  head  ? 

(b)  Describe  how  you  would  measure    the  flotv  or 
rate  of  current  in  a  stream  ? 
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ALGEBRA. 

1.  Find  the  G.  C.  M.  of 

3x3  —  7x2y  +  hxy'1  —  y* ;     x-y  +  Zxy2  —  3x3?/3 ;     3x3  +  5x2y  +  xy2  —  yz. 

2.  Solve  completely  the  equation 

2x5  +  -*,4  +  *  +  2  =  12x3+12x< 

4.  .x'2  +  2/2^1j  x'2/)2=  14 

5.  Give  the  formula  for  finding  the  sum  of  n  terms  of  a 
series  in  arithmetical  progression.  The  first  and  third 
terms  of  an  arithmetical  progression  are  22  and  14  respect- 
ivelv,  how  many  terms  must  be  taken  that  the  sum  may  be 
64  ? 

6.  If  x — a,  y — a,  z — a,  be  in  geometrical  progression, 
prove  that  twice  y — a  is  the  harmonic  mean  between  y — x 
and  y — z. 

7.  A  grocer  has  two  weights,  one  as  much  over  a  pound 
as  the  other  is  under  a  pound,  and  he  finds  that  on  selling 
511  lbs.  14  oz.  of  tea  at  2s.  6d.  a  pound  he  gains  £2  more 
by  usinq-  the  lighter  weight  than  he  would  have  done  by 
using  the  heavier.    What  were  the  respective  weights  ? 

8.  State  and  prove  the  formula  for  finding  the  number 
of  balls  in  a  rectangular  pile. 

Find  the  number  of  balls  in  a  rectangular  pile  of  8 
courses,  the  number  in  the  uppermost  row  being  5. 

9.  Extract  the  cube  root  of 

i*+  V  &jf  _if  +  54*  +—  -112 

10.    Expand  in  a  series  of  ascending  powers  of  x. 
1  +  2x 
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GEOMETRY. 


1.  Describe  a  parallelogram  that  shall  be  equal  to  a 
given  triangle  and  have  one  of  its  angles  equal  to  a  ^iven 
rectilineal  angle. 

2.  From  one  extremity  of  the  base  of  an  isosceles  tri- 
angle a  perpendicular  is  let  fall  on  the  opposite  side  oi  the 
triangle.  Show  that  the  angle  made  by  this  line  with  the 
base  is  half  the  vertical  angle  of  the  triangle. 
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3.  If  a  straight  line  be  divided  into  any  two  parts,  the 
squares  on  the  whole  line  and  on  one  of  the  parts  are  equal 
to  twice  the  rectangle  contained  by  the  whole  and  that  part 
together  with  the  square  on  the  other  part. 

4.  Prove  that  the  square  on  any  straight  line  drawn 
from  the  vertex  of  an  isosceles  triangle  to  the  base,  is  less 
than  the  square  on  a  side  of  the  triangle  by  the  rectangle 
contained  by  the  segments  of  the  base. 

5.  (a)  If  a  point  be  taken  within  a  circle  from  which 
there  fall  more  than  two  equal  straight  lines  to  the  circum- 
ference, that  point  is  the  centre  of  the /circle. 

(b)    In  a  circle  the  angle  in  a  segment  greater  than 
a  semi-circle  is  less  than  a  right  angle. 

6.  Draw  a  chord  in  a  circle  so  that  it  may  be  double  of 
its  perpendicular  distance  from  the  centre. 

7.  Inscribe  an  equilateral  and  equiangular  pentagon  in  a 
circle. 

8.  Inscribe  a  circle  in  a  given  sector  ofi  a  circle. 

9.  Similar  triangles  are  to  one  another  in  the  duplicate 
ratio  of  their  homologous  sides. 

10.  Describe  a  rectilineal  figure  which  shall  be  similar  to 
one  and  equal  to  another  rectilineal  figure. 

SURVEY  ACT. 

1.  Define  a  "Municipal  Survey."  Give  your  method  of 
procedure  upon  receiving  instructions  to  make  such  a  survey. 

2.  Describe  a  "single  front"  concession.  What  is  the 
governing  line  therein  ?  When  was  this  system  of  survey 
instituted  ? 

3.  Give  a  description  of  a  , township  laid  _  out  with 
"double  front"  concessions.  At  what  date  was  this  system  of 
survey  adopted  ? 

4.  What  are  "proof  lines"  ?  When  are  they  used  ?  Il- 
lustrate by  diagram. 

5.  What  do  you  understand  by  "alternate  concessions"? 
Give  an  instance*  of  a  township  laid  out  in  this  manner. 

6.  Describe  the  various  sectional  systems  of  survey  up  to 
the  present  date. 

7.  How  were  the  townships  of  Barton,  Saltfleet,  etc., 
laid  out  ? 
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8.  In  those  townships  laid  out  in  accordance  with  the 
Dominion  Lands  System  of  Survey,  if  a  township  corner 
was  lost,  how  would  you  proceed  to  locate  it  ? 

LEVELLING. 

1.  What  is  a  level  surface,  and  when  are  points  in  a  line 
said  to  be  on  the  same  level.  How  is  accuracy  secured  in 
levelling  instruments  (in  their  manufacture)  ? 

2.  State  different  methods  of  correcting  the  levelling  in- 
strument. 

3.  State  the  difference  between  true  and  apparent  level. 
Deduce  a  formula  for  finding  this  difference. 

Find  difference  between  true  and  apparent  level  for  a 
distance  of  660  feet,  taking  the  mean  radius  of  the  earth  to 
be  3,968  miles. 

4.  Show  the  form  of  field  book,  how  it  is  kept  and  how 
reference  is  made  to  datum  line,  bench  mark  and  turning 
points. 

Show  by  the  field  book  how  levels  are  taken  over 
rougrh  ground,  making  entries  up  to  10  or  more  stations. 

5.  How  would  you  take  levels  for  a  topographical  plan. 
State  procedure. 

PRINCIPLES   OF  EVIDENCE. 

1.  What  is  the  meaning  of  and  value  of  these  kinds  of 
evidence  ?  Direct,  indirect,  heresay,  traditional,  oral,  docu- 
mentary. 

2.  When  were  surveyors  first  empowered  to  administer 
oaths  ?    And  for  what  purposes  ? 

3.  Assume  a  case  of  a  lost  lot  post  in  a  township  and 
write  affidavits  such  as  would  enable  you  to  reproduce  the 
lost  corner — (a)  direct,  (b)  indirect,  (c)  disinterested,  (d) 
hearsay. 

4.  State  the  law  and  procedure  as  to  Ontario  Land 
Surveyors  taking  affidavits. 

5.  What  plans,  field  notes,  etc.,  can  be  used  as  evidence? 

BOTANY. 

1.  Name  the  chief  parts  of  a  plant. 

2.  Name  the  four  parts  that  make  up  the  flower  leaves. 

3.  (a)    What  is  the  chief  business  of  the  flower  ? 
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(b)    Name  the  essential  organs. 

4.  Name  at  least  six  varieties  of  evergreens  that  are 
found  in  Northern  Ontario. 

5.  Name  at  least,  ten  varieties  of  deciduous  trees  that 
are  found  in  Northern  Ontario. 

6.  Name  the  chief  varieties  of  commercial  timber  that 
are  common  in  Ontario,  south  of  the  Georgian  Bay  and  Lake 
Nipissing. 

7.  State  the  anoroximate  proportions  of ,  nourishment 
trees  derive  from  the  soil  and  the  atmosphere. 

8.  What  timber  in  Northern  Ontario  do  you  consider  the 
most  suitable  for  railway  ties  ? 

DESCRIPTIONS   IN    MINES   ACT,  ETC. 

The  Diagram  shows  three  Mining  Claims  staked  out  on 
January  1st,  20th  and  25th  respectively,  which  claims  have 
been  recorded  as  Nos.  1;  2  and  3  respectively  under  the  Min- 
ing Act  of  Ontario. 


The  irregular  outlines  indicate  the  position  of  the  blazed 
lines  as  marked  on  the  ground  by  the  prospectors. 

1.  Draw  upon  the  Diagram  the  true  position  of  the 
boundaries  of  each  of  the  Claims,  etching  them  thus — iimiiu 
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2.  Write  a  description  by  metes  and  bounds  of  Claim 
No.  3  ;  assume  bearings,  distances  and  area. 

3.  Claim  No.  3  is  intended  to  cover  land  under  the  wa- 
ter of  part  of  Round  Lake.  How  would  you  determine  the 
true  position  of  the  N.  W.  angle  of  Claim  No.  3.  On  the 
original  diagrams  the  bearings  are  all  given,  North  and 
South  Asty  and  East  and  West  Asty,  length  of  each  side  20 
chains. 

Claim  No.  4  on  being1  surveyed  is  found  to  exceed  in  area 
the  area  prescribed  for  a  regular  claim,  and  the  Minister  has 
directed  that  it  be  reduced  and  resurveyed.  How  would  you 
proceed  ? 

Assuming  that  the  distance  between  Post.  No.  I.  and 
No.  II.  is  22  chains,  and  between  No.  II.  and  III.  21  chains, 
and  between  Post  No.  III.  and  No.  IV.  19  chains,  draw  on 
the  Diapram  the  boundaries  of  the  claim  as  reduced,  etching 
the  same. 
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BY-LAWS    OF  THE 

Heeoclatlonof^ntariolanOSurvepore 

AS  REVISED  1899 

(  To  take  the  place  of  all  p/evioiis  By-Laivs  passed  by  the  Association. ) 


Definitions. 


Definitions  in  the  following  By-laws  as  defined 
by  the  "Ontario  Land  Surveyors'  Act/' 


The    word  "Association' 


means  The  Association  of  Ontario  Land 
Surveyors. 

"Council"'  "       The  Council  of  Management. 

"Board"  "       The  Board  of  Examiners. 

"Chairman"  "      The  Chairman  of  Coiincil. 

"Secretary"  '      The  Secretary-Treasurer. 

PEE  AMBLE. 

f^By-iaws  following  By-laws  are  enacted  under  the 

powers  granted  by  the  "Act  respecting  Land  Sur- 
veyors/' Cap.  180',  K.S.O.,  1897. 


THE  ASSOCIATION. 


Meetin1  of         ^'  Annual  General  Meeting  of  the  Associa- 

Assocfltion.  tion  shall  be  held  (as  provided  by  the  said  Act)  in 
the  City  of  Toronto,  on  the  fourth  Tuesday  in 
February  in  each  year,  at  such  place  as  may  be  se- 
lected by  the  Council. 

Meetin1  s  ^     Special  meetings  of  the  Association  may  be 

ee  mgs.      caue(j       ^he  President,  or  shall  be  called  by  him  at 
the  written  request  of  ten  or  more  members. 

Notice  to  be        3.    Due  notice  of  such  meetings  shall  be  given 
secretaJv     by  the  Secretary  to  each  member  of  the  Association 
by  circular  letter  posted  to  his  registered  address  at 
least  10  days  before  any  such  meeting. 

of°quonim.9n  ^.  Fifteen  members  shall  form  a  quorum  at  any 
meeting  of  the  Association,  for  the  transaction  of 
business. 
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THE  COUNCIL. 

5.  In  addition  to  the  duties    assigned  to  theg^y?f 
Council  by  the  said  Act,  it  shall  have  the  direction 

and  management  of  all  the  affairs  of  the  Associa- 
tion, and  shall  appoint  the  several  Standing  Com- 
mittees and  name  the  Chairman  of  each. 

6.  There  shall  be  two  regular  meetings  of  thegeguiai^  of 
Council  in  each  year,  one  to  be  held  during  the  A  n~  Council, 
nual  Meeting  of  the  Association,  and  one  on  the 

third  Tuesday  in  April. 

7.  Special  meetings  may  be  called  by  the  Presi- ai  ^ 
dent  or  Chairman.  Council. 

8.  Due  notice  of  every  such  meeting  shall  be^eot^to  ^ 
given  by  the   Secretary  to   each   member  of   the  secretary. )y 
Council. 

9.  At  any  meeting  of  the  Council  when  business  constitution 
relating  to  the  property  or  to  the  financial  affairs0  quorum- 
of  the  Association  is  transacted,  five  members  shall 

form  a  quorum  ;  for  the  transaction  of  any  other 
business  three  shall  form  a  quorum. 

10.  The  Council  shall  make  a  report  of  the  af- Annual  ^ 
fairs  of  the  Association  at   the    Annual    Meeting,  councn.° 
which  report  shall  include  the  report  of  the  Secre- 
tary and  also  of  the  Board  of  Examiners. 

11.  The  Board  of  Examiners  shall  make  a  re- ^miners 
port  to  the  Council  at  the  Annual  Meeting  of   the  to 'report  to 
Association  in  each  year.  Council. 

STANDING  COMMITTEES. 

12.  The  Standing  Committees  shall  be  as  f°l"commitfees 
lows  :    Each  shall  be  composed  of  not  less  than  5 

and  not  more'  than  9  members. 

Committee  on  Land  Surveving. 
"  Drainage. 
"  Engineering. 
"    Topographical  Survey. 
"  Entertainment. 
"  Publication. 

13.  Each    Standing  Committee  appointed  byg^^Jg 
the  Council  shall  endeavor  to  advance  the  interests  commit  Tees, 
of  the  Association  in  that  branch  allotted  to  it. 
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Me£ungsn  for  Meetings  of  any  Standing  Committee  shall  be 
held  at  the  call  of  the  Chairman,  three  members  to 
form  a  quorum. 


Standing 
Committees 


Each  Standing  Committee  shall  present  to  the 
Association0  Association,  or  to  the  Council,  an  Annual  Report 
on  the  work  done  by  said  Committee. 


ORDER  OF  BUSINESS  AT  MEETINGS  OF 
ASSOCIATION. 


Order  of 
Business. 


14.  The  following  shall  be  the  order  of  business 
of  the  Association  : 

(1)  Reading  of  minutes  of  previous  meeting. 

(2)  Reading  of  correspondence. 

(3)  Reports  and  papers. 

(4)  Unfinished  business. 

(5)  New  business. 

(6)  Nomination  of  officers  (if  at  the  Annual 

General  Meeting.) 

(7)  Adjournment. 


RULES. 


Procedure.  15.    All  motions  must  be  in  writing,  and  shall 

contain  the  names  of  the  mover  and  seconder,  and 
must  be  read  from  the  Chair  before  being  discussed. 

Committees.        16-    Reports  of  Committees  must  be  in  writing 
and  signed  by  the  Chairman  thereof. 

17.  No  member  shall  speak  on  any  subject 
more  than  once,  except  the  introducer  of  the  sub- 
ject, who  shall  be  entitled  to  reply  ;  every  member, 
however,  shall  have  the  right  to  explain  himself, 
subject  to  the  discretion  of  the  Chairman. 

Eiosed!ion  18.    When  a  motion  has  been  finally  put  to  the 

meeting  by  the  Chairman,  all  discussion  thereon 
shall  be  closed. 


Rules  of 

speech. 


19.    Any  motion  may  be  re-opened  by  a  ma- 


Majority 

vote  may 

re-open  any  jority  vote  of  those  present. 

motion.  1 

Appointment       20.    The  Chairman  of  the  meeting  shall  appoint 
neersCruti"     two  scrutineers  when  a  ballot  is  taken,  as  defined 
in  Sec.  22  hereof. 
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21.  Every  member  while  speaking  shall  address^^™t^ 
the  Chairman.  Chair- 

22.  All  voting  at  any  General  or  Annual  Meet-  voting  atf 
ing  shall  be  by  standing  vote,  unless  a  ballot  be  Annual 
demanded  by  at  least  two  members. 

23.  Parliamentary  rules  to  govern  in  all  cases  tary^Ses" 
not  provided  for  in  preceding  sections.  to  govern. 

DUTIES  OF  OFFICEES. 

24.  The  President,  or  in  his  absence  the  Vice-^^f 
President,  shall  preside  at  all  meetings  of  the  Asso- Association 
ciation  ;  in  the  absence  of  both,  the  meeting   shall mee  mgs' 
appoint  a  Chairman. 

25.  The  Chairman  shall  preside  at  all  meetings  officer' a? 
of  the  Council  ;  in  his  absence  the  meeting  shall  ap- Stings, 
point  a  presiding  officer. 

26.  In  addition  to  the  duties  assigned  to  him  |ecreta?y- 
by  the  said  Act,  the  Secretary-Treasurer  shall  keepTreasurer. 
an  accurate  record  of  the  proceedings  at  all  meet- 
ings of  both  the  Association  and  the  Council  in 
separate  books,   conduct  all  correspondence,  an- 
nounce all  meetings,  report  the  result  of  elections  to 

the  Commissioner  of  Crown  Lands,  the  officers  of 
the  Association  and  the  candidates  for  election,  re- 
ceive all  fees  and  subscriptions  and  other  moneys, 
lie  shall,  under  the  direction  of  the  Council,  deposit 
all  moneys  in  such  bank  or  other  financial  institu- 
tion as  it  may  select.  He  shall  pay  no  bills  unless 
sanctioned  by  the  Council  and  signed  by  the  Chair- 
man. All  payments  of  f  10  and  upwards  to  be  made 
by  cheque,  signed  by  the  Secretary  and  counter- 
signed by  the  President,  or  in  his  absence  by  the 
Chairman  of  the  Council.  He  shall  submit  an  ac- 
count of  all  moneys  received  and  paid  by  him  under 
the  said  Act  and  these  By-laws  to  the  Council  at 
the  Annual  General  Meeting  of  the  Association,  and 
shall  perform  such  other  duties  as  may  from  time  to 
time  be  assigned  by  the  Council  or  the  Association. 

27.  The  Secretary-Treasurer  shall  give  a  bondThe^Se^- 
in  the  usual  form  to  the  amount  of  $1,000,  such give  bond, 
bond  to  be  in  the  custody  of  the  President,  and  de-jJJ^^g. 
posited  in  the  bank  where  the  funds  of  the  Associa- posited, 
tion  are  kept. 
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EXAMINATIONS. 

ofXcSndi-tion  Candidates  for  admission  to  apprenticeship 

dates  for      are  to  be  examined  as  follows,  in  the  subjects  pre- 
shipp.entice~    scribed  in  Key,  Stat.  Ont.,  c.  180,  s.  22;  and  no 
candidate  shall  be  admitted  unless  he  obtains  at 
least  the,  minimum  marks  set  opposite  each  subject, 
and  at  least  a  total  of  550. 

Max.  Min. 
Subject.  Marks.  Marks. 

1.  Fenmanship                                                                 50  30 

2.  (a)    Orthography  (including  dictation)                  •  50  40 

(To)    English  Grammar                                               50  25 

3.  Arithmetic  (Fractions,  Decimals,  Square  Foot)    100  60 

4.  Logarithms  and  Algebra  (including  Equations 

1st  degree)    100  60 

5.  Euclid  (Books  1,  2,  3  and  4)    100  60 

6.  Plane  Trigonometry  and  Rules  for  Spherical  ...    100  50 

7.  Mensuration  of  Superficies    50  30 

8.  Linear   Drawing   (use  of  ruling  pen  and  con- 

struction of  scales)    50  25 

9.  Canadian  and  General  Geography    50  25 

10.    Canadian  History    50  25 

Examination       29.    Candidates  for  admission  to  practice  are  to 
dates  for     be  examined  as  follows  in  the  subjects  prescribed  in 
p?StSice°n  toRev-  Stat.  Ont.,  c.  180,  s.  25;  and  no  candidate  will 
be  admitted  unless  he  obtains  at  least  the  minimum 
marks  set  opposite  each  subject,  and  at  least  a  to- 
tal of  1,000. 

Max.  Min. 
Subject.  Marks.  Marks. 

1.  Geometry,  including  the  first  6  books  ol  Euc- 

lid, excepting  the  last  thirteen  propositions 

of  the  fifth  book    100  50 

2.  Algebra  (simple  and  Quadratic  Equations,  Pro- 

gressions and  Exponents    100  50 

3.  Trigonometry  (Plane  and  Spherical)    100  60 

4.  Mensuration  of  superficies  and  laying  out  and 

dividing  land    150  75 

5.  Descriptions  by  metes  and  bounds    100  75 

6.  Use  and  Adjustment  of  Instruments  for  Sur- 

veying and  levelling    100  70 

7.  Laying  out  of  curves    50  30 
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Max.  Min. 
Subject  Marks.  Marks. 

8.  Practical     Astronomy,     including     finding  of 

Time,  Latitude,  Longitude,  Azimuth,  Vari- 
ation of  Compass,  and  dr  a  wing  Meridian 
Lines    150  90 

9.  Survey  Act    150  90 

10.  Mines  Act,  Registry    Act,    Municipal    Act,  (so 

far  as  they  relate  to  surveys  and  drainage), 

Ditches  and  Watercourses  Act    100  50 

11.  Levelling    50  35 

12.  Principles  of  Evidence    and    drawing  up  Affi- 
davits   80  40 

13.  Taking  of  Field  Notes  and  Preparing  of  Plans    100  60 

14.  Geology  and  Mineralogy,   (rudiments  of)    75  40 

15.  Elementary  Botany  and   the  Forest  Flora  of 

Canada    50  25 

30.  If  a  candidate  for  admission  to  practice  ob- 
tains at  least  the  total  of  1,000  marks,  but  fails  to 
obtain  the  minimum  marks  in,  at  least,  two  of  the 
subjects,  such  candidate  may  at  a  subsequent  exam- 
ination be  examined  only  in  the  two  subjects  in 
which  he  has  failed. 

31.  The  Board  may  make,  from  time  to  time,  The  Board 
such  regulations  as  it  considers  necessary  for  the^^f^!116 
proper  carrying  out  of  these  examinations.  tions. 

32.  Any  complaint  against  a  member  of  the  As-againstmts 
sociation  or  against   any  unlicensed    practitioner, Sf^uniicens- 
shall  be  filed  with  the  Secretary,  who  shall  imme-ed  practi- 
diately  forward  the  same  to  the  Chairman.  fiieTwith  be 

T  .  '  .  Secretary. 

It  the  matter  complained  of  is  of  a  serious  andTh(J  Chair 
pressing  nature,  the  Chairman  may,  at  his  discre-man  may 
tion,  call  a  special  meeting  of  the  Council  for   the^l  meet^* 
purpose  of  hearing  said  complaint  ;  if  not  so  acted ing. 
on,  the  complaint  shall  be  heard  at  the  next  regular 
meeting  of  the  Council.  ; 

In  the  case  of  a  member  of  the  Association,  th^^edure 
Council  shall  take  action  as  defined  in  the  said  Act.  delinquent  is 

a  member. 


In  the  case  of  any  unlicensed  practitioner,  the 


Procedure 
he 


Council,  if  .satisfied  as  to  the  justice  of  the  charge,  where  t 
shall  name  a  prosecutor  and  direct  him  as  to  his^el™quent 
action  in  the  conduct  of  the  case,  and  shall  allot  unlicensed 
such  portion  of  the  penalties,  or  authorize  the  pay.Practitioner- 
ment  of  such  fees  as  it  may  deem  expedient. 
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has6  Ro°werl1  33.  The  Council  shall  have  power  to  pass  any 
to  pass  By-law  which  it  deems  expedient  for  the  good  of  the 
Association,  and  such  By-law  shall  have  the  same 
force  until  the  next  Annual  Meeting,  as  if  it  had 
been  passed  by  the  Association.  Such  By-law  must 
be  reported  to  the .  Association  at  the  next  Annual 
Meeting,  and  the  action  taken  thereon.  All  mem- 
bers of  the  Association  shall  be  notified  by  the  Sec- 
retary of  the  passing  of  such  By-law  by  the  Council. 

34.  Grants  exemption  from  dues,  under  55  V., 
c.  34,  s.  10.(4),  to  Henry  Strange,  Milton  C.  Scho- 
field,  William  Robinson,  Joseph  Kirk,  Charles  Fra- 
ser,  Joseph  M.  0.  Cromwell,  H.  0.  Wood,  F.  H. 
Lynch-Staunton,  and  E.  C.  Caddy. 

35.  The  annual  fees  to  this  Association  paid  by 
candidates  admitted  to  practice  at  the  session  of  the 
Board  in  February  in  any  year  shall  cover  the  an- 
nual cTries  for  'the  remainder  of  the  then  current  As- 
sociation year,  and  for  the  Association  year  imme- 
diately following  the  same. 

36.  Grants  exemption  from  dues  under  55  V., 
c.  34,  s.  10  (4)  to  Thomas  Coltrin  Keefer,  Nathaniel 
Edward  Low,  Thomas  Cheesman,  James  McCallum 
aDd  Thomas  W.  Walsh. 

37.  Grants  exemption  from  dues  under  55  V., 
c.  34,  s.  10  (4),  to  Royal  Wilkinson  Hermon. 

38.  Reduced  the  number  of  minimum  marks  in 
the  subject  of  "Levelling/'  (Obsolete). 

39.  "Whereas  any  registered  surveyor  desiring 
to  give  up  practice  can  have  his  name  removed  from 
the  registered  list  of  practitioners  at  any  time,  up- 
on giving  written  notice  of  such  desire,  and  whereas 
it  is  desirable  that  such  surveyors  may  contribute 
papers  and  secure  the  reports  of  the  transactions  of 
this  Association  and  exchanges,  therefore  this  Coun- 
cil hereby  exacts  that  such  surveyors  shall  have  the 
aforesaid  privileges  upon  the  payment  of  an  annual 
fee  of  two  dollars,  and  their  names  shall  be  printed 
in  the  list  of  members  in  the  annual  report  of  As- 
sociation and  properly  marked." 

40.  Grants  exemption  from  dues  under  55  V., 
c.  34,  3  10  (4),  to  Tom  S.  Rubidge  and  James  A. 
Gibson. 
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41.  Grants  exemption  from  dues,  under  55  V., 
c.  34,  s.  10  (4),  to  Charles  J.  Wheelock,  Thomas 
Weatherald,  Michael  Deane,  John  Smith  Brown,  and 
William  Edward  Yarnold. 

42.  Grants  exemption  from  dues,  under  55  V., 
c.  34,  s.  10  (4),  to  Alexander  Davidson. 

43.  Grants  exemption  from  dues,  under  55  V., 
c.  34,  s.  10(4),  to  Charles  Unwin,  Wm.  E.  Rom- 
bough  and  Henry  Winter. 

44.  Changes  the  name  of  " Committee  on  Topo- 
graphical Surveying"  to  "Committee  on  Topo- 
graphical Survey." 

45.  Whereas  any  registered  surveyor  desiring  to 
give  up  practice  can  have  his  name  removed  from 
the  list  of  practitioners  upon  giving  written  notice 
of  such  desire,  and  whereas  it  is  desirable  that  such 
surveyors  may  contribute  papers  and  secure  the  re- 
ports of  the  transactions  of  this  Association,  there- 
fore it  is  hereby  enacted  that  such  surveyors  shall 
have  the  aforesaid  privileges  upon  the  payment  of 
an  annual  fee  of  one  dollar,  and  their  names  shall 
be  printed  in  the  list  of  members  in  the  Annual  Re- 
port of  the  Association  and  properly  marked. 

46.  Grants  exemption  from  dues,  under  55  V., 
c.  34,  s.  10  (4),  to  George  Alexander  Stewart. 

47.  Whereas  it  has  been  proven  to  the  satisfac- 
tion of  the  Council  that  Harry  John  Browne  was 
granted  a  commission  as  a  Provincial  Land  Survey- 
or on  the  16th  July,  1872,  and  that  the  said  Harry 
John  Browne  has  been  for  several  years  a  ereat  suf- 
ferer from  illness  and  is  practically  unable  to  prac- 
tice his  profession,  it  is  therefore  enacted  that  the 
said  Harry  John  Browne  is  hereby  granted  exemp- 
tion from  dues  under  the  authority  of  sub-section  4 
of  section  42,  chapter  180,  Revised  Statutes  of  On- 
tario, 1897.  (Passed  25th  Feb.,  1908.  Ratified 
25th  Feb.,  1909.) 
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RULES    AND  REGULATIONS 
OF  THE 

Board  of  Examiners 
for  Ontario  Land  Surveyors. 


Adopted  Dv  the  Board  of  examiners. 


1.  The  examination  sittings  shall  commence 
each  day  at  9.30  a.m.,  continue  until  12.30  p.m.,  re- 
commence at  1.30  p.m.,  and  continue  until  4.30^.111. 
day  by  day  until  completed,  subject  to  the  direction 
of  the  Board. 

2.  All  the  papers  will  be  collected  at  the  close 
of  each  sitting  and  candidates  will  not  be  permitted 
to  write  on  any  question  on  such  papers  at  any  fu- 
ture sitting. 

3.  Any  candidate  obtaining  assistance  during 
the  hours  of  examination,  by  copying  the  papers  of 
another  candidate  or  otherwise,  will  at  once  be  dis- 
missed, and  any  candidate  who  shall  permit  such 
copying  or  give  such  assistance  >  will  be  considered 
equally  guilty  and  treated  similarly. 

4.  The  candidate  shall  sign  >each  sheet  and 
mark  on  the  top  the  number  thereof  and  of  the  sub- 
ject or  group  of  subjects.  He  shall  mark  in  the 
margin  the  number  opposite  each  question,  and 
shall  attach  the  several  sheets,  together  with  the 
examination  paper,  to  the  cover  provided  for  that 
purpose. 

5.  The  candidate  shall"  not  write  on  one  line 
more  than  one  step  in  geometrical  or  algebraic 
work.  A  single  step  may  cover  several  lines,  but 
two  or  more  should  in  no  instance  be  put  on  the 
same  line.    They  should  be  written  thus  : 

Because  A  =  B 
And  I>  =  C 

Therefore    A  =  C 

6.  No  other  person  than  the  examiners,  the 
secretary  and  the  candidates  shall  be  admitted  into 


RULES  AND  REGULATIONS. 


217 


the  examination  room  unless  by  permission  of  the 
Board. 

7.  No  books  or  diagrams  of  any  kind,  except 
those  allowed  by  the  Board,  shall  be  brought  into 
the  examination  room. 

8.  Candidates  are  to  present  themselves  punctu- 
ally at  the  hours  appointed  for  the  commencement 
of  the  examinations,  and  no  candidates  will  be 
allowed  to  enter  the  examination  room  later  than 
five  minutes  after  that  time,  nor  will  any  candidate 
be  permitted  to  leave  the  room  during  a  sitting,  but 
so  soon  as  he  has  finished,  his  papers  he  may  hand 
them  to  the  secretary,  after  whicli  he  will  not  be 
allowed  to  re-enter  until  the  next  sitting. 

9.  A  candidate  rejected  by  the  Board  shall  not 
be  entitled  to  a  new  examination  ;before  the  next 
regular  meeting  of  the  Board. 

10.  Each  candidate  for  "Admission  to  Practice" . 
shall  bring  with  him  an  instrument  suitable  for 
taking  the  necessary  observations  required  in  Sec. 
(8),  By-law  29,  which  he  shall  submit  to  the  Board 
for  their  examination  and  aoproval,  and  he  shall 
also  submit  a  plan  and  field  notes  of  a  survey,  both 
made  by  himself,  which  may  be  filed  with  his  pa- 
pers. 

11.  Each  candidate  for  Admission  to  Appren- 
ticeship shall  bring  with  him  a  ruling  pen  and 
scale. 

FEES. 

12.  The  following  fees  shall  be  paid  to  the  Sec- 
retary-Treasurer for  the  use  of  the  Association  : 

(1)  By  every  person  duly  authorized  to  prac- 
tise as  a  land  surveyor  under  the  provisions  of  this 
Act,  on  applying  for  registration  under  this  Act, 
the  sum  of  $1. 

(2)  By  each  member  of  this  Association,  an  an- 
nual membership  fee  of  $4. 

(3)  By  each  apprentice  at  the  transmitting  to 
the  Secretary  the  indenture  or  articles  of  such  ap- 
prenticeship," 810  ;  62  Vic.  2,  c.  11,  s.:<  18. 

(4)  By  each  candidate  for  the  preliminary  ex- 
amination on  presenting  himself  for  examination, 
sin. 
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(5)  Br  each  candidate  for  examination,  with 
his  notice  thereof,  for  receiving  and  entering  such 
notice,  $1. 

(6)  By  each  applicant  obtaining  a  certificate, 
as  fee  thereon,  $2. 

(7)  By  each  applicant  receiving  a  certificate  to 
practise,  as  an  admission  fee,  $30. 

(8)  By  each  apprentice  with  each  transfer  of  ar- 
ticles as<  a  fee  for  registering  the  same,  $2. 

(9)  By  each  applicant  receiving  a  certificate  to 
practise,  being  the  fee  for  official  notice  in  the  On- 
tario Gazette,  $1.  55  V.,  c.  34,  s.  7  ;  69  V.,  c.  27, 
s.  26. 
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MEMBERS 

1909 

The  names  of  those  members  granted  exemption  by  By-laws  ratified 
by  the  Association  are  marked  *. 


NAME  AND  P.O.  ADDRESS.  DATE  OF  ADMISSION  BY  BOARD. 

Abrey,  George  Spencer,  Toronto  Junction.  . 6th  April,  1906 
Allan,  John  Richard,  Renfrew  6th  Nov.,  1894 

Grad.  S.P.S. 

Ardagh,  Arthur  Gowan,  Barrie  18th  Feb.,  1908 

Aylsworth,  Charles  Fraser,  Jr.,  Madoc  8th  Jan.,  1886 

D.L.S. 

Aylesworth,  John  Sidney,  Sharp's  Corners,  Ont.9th  Jan.,  1871 


D.L.S. 

Aylsworth,  William  Robert,  Belleville, 

P.O.  Box  2  8th  Nov.,  1861 

D.L.S. 

Baird,  Alexander,  Leamington   7th  July,  1877 

c.e. 

Baker,  Mason  Herman,  St.  Thomas  ...  16th  Feb.,  1909 

D.L.S. 

Barrow,  Ernest  George,  Hamilton  4th  Oct.,  1877 

D.L.S.,  Mem.   Can.  £oc.   C.E.,  City  Engineer. 

Bazett,  Edward,  Huntsville  8th  July,  1881 

D.L.S. 

Beatty,  David,  Parry  Sound  12th  July,  1869 

D.L.S. 

Beatty,  Herbert  John,  Eganville  8th  Nov.,  1893 

Grad.  S.P.S. 

Beatty,  Walter,  Delta  19th  July,  1858 

D.L.S.  M.P.P. 

Bel],  Andrew,  Almonte  14th  Oct.,  1901 

B.A.,  Mem.  Am.  Soc.  C.E.,  Mem.  Can.  Soc.  C.E.,  Mem. 
Ont.  A.A.,  D.L.S. C.E. 

Bell,  James  Anthony,  St.  Thomas  11th  Oct.,  1875 

D.L.S.,   Co.  Engineer,  Elgin;   City  Engineer,   St.  Thomas. 

Bigger,  Charles  Albert,  Ottawa,  145 

Gloucester  St  6th  Jan.,  1882 


D.L.S.,  A.M.  Can.  Soc.  C.E  ,  B.C.S.,  Astronomer,  Dept.  Interior. 
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NAME  AND  P.O.  ADDRESS.  DATE  OF  ADMISSION  BY  BOARD. 

Bingham,  Edwin  Ralph,  Fort  William...  17th  Feb.,  1906 

D.L.S. 

Blake,  Frank  Lever,  Toronto,  Meteorological 

Office   13th  April,  1875 

D.L.S. 

Blair,  William  John,  New  Liskeard  13th  Feb.,  1904 

Grad.  S.P.S. 

Bolton,  Ellsworth  Doan,  Listowel  7th  Nov.,  1899 

B.A.Sc.  (McGill). 

BOLTON  LEWIS,  Listowel   9th  July,  1864 

President   Association   of   O.L.S.,  D.L.S. 

Booth,    Charles    Edward  Stewart, 

Not  known   6th  April,  1882 

.LM-.b. 

Boswell,  Elias  John,  C.P.R.  Construction  Dept. 

Offices,  Winnipeg,  135  Carlton  st  7th  Nov.,  1896 

Grad.  S.P.S.,  D.L.S. 

Bowman,  Clemens  Dersteine,  West  Montrose .  10th  July,  1879 
Bowman,  Herbert  Joseph,  Berlin  7th  Jan.,  1887 

D.L.S.,  Grad.    S.P.S.,   Treasurer    County    Waterloo,  Assoc.  Mem.  Can. 

Soc.   C.  E. 

Bowman,  Edgar  Peterson,  West  Montrose ..  17th  April,  1907 
Bray,  Lennox  Thompson,  Amherstburg. . .  .17th  Feb.,  1902 

D.L.S. 


Bray,  Harry  Freeman,  Oakville  10th  July,  1882 

D.L.S. 

Bray,  Samuel,  Ottawa,  Dept.  of 

Indian  Affairs  6th  Jan.,  1877 

D.L.S.,  C.E. 

Brian,  Michael  Edward,  Windsor 

City  Hall   17th  Feb.,  1906 

B.A.  Sc. 

Brown,  David  Benjamin,  Cornwall  23rd  Feb.,  1904 

D.L.S. 

Brown,  George  Laing,  Morrisburg  19th  Feb.,  1898 

Grad.  S.P.S. 

*Brown,  John  Smith  (address  not  known)  .  . .  .8th  July,  1852 

D.L.S. 

*Browne,  Harry  John,  Toronto,  203  Al- 
bany Ave   6th  July,  1872 

C.E. 

Browne,  William  Albert,  Toronto, 

18  Toronto  st  10th  April,  1876 

Burd,  James  Henry,  Parry  Sound  2nd  Oct.,  1905 

Grad.  S.P.S. 
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NAME  AND  P.O.  ADDRESS.  DATE  OF  ADMISSION  BY  BOARD. 

Burgess,  Edward  LeRoy,  Ottawa,  21  First  Ave.  .6th  May,  1905 
Burt,  Frederick  Percy,  New  York,  N. Y  8th  July,  1885 

President  "The  American  Architect,"  Times  Bldg.,  New  York. 

Burwash,  Nathaniel  Alfred, 

White  Horse,  Y.T  6th   May,  1905 

D.L.S.,  Grad.  S.P.S. 

Bush,  Clayton  Elgin,  Toronto   15th  May,  1908 

Grad.  S.P.S. 

Butler,  Matthew  Joseph,  Deputy  Minister 

of  Railways  and  Canals,  Ottawa  11th  Jan.,  1878 

C.E.,  M.I.C.E..  Mem.  Am.  Soc.  C.E.,  Mem.  Can.  Soc.  C.E. 

Byrne,  Thomas,  Sault  Ste.  Marie  15th  July,  1862 

D.L.S. 

Caddy,  John  St.  Vincent,  Ottawa, 

327  Laurier  Ave  6th   Oct.,  1866 

D.L.S. 

Cameron,  Alfred  John,  Peterborough  9th  April,  1889 

Campbell,  Archibald  William,  Toronto, 

Parliament  Buildings  10th  April,  1885 

C.E.,  Deputy  Minister  of  Public  Works. 

Carre,  Henry,  276  Albert  st.,  Belleville, 

Box  203   8th  Nov.,  1861 

M.O.  &  Georgian  Bay  Canal,  B.A.  and  C.E.  (Trin.  Coll.,  Dublin),  D.L.S 

♦Carroll,  Cyrus,  Prince  Albert,  Sask  10th  Jan.,  1860 

Mem.  Can.  Soc.  C.E.,  D.L.S.   District  Surveyor  and  Engineer. 

Casgrain,  Joseph  Philippe  Baby,  Montreal..  .5th  Jan.,  1887 

D.  L  S.,    P.  L.  S.,  (Que.)    C.E,    Assoc.     Mem.     Can.     Soc.    C.    E.  Chief  Eng. 
M.  &  P.  J.  Ry.,  Senator. 


Cavana,  Allan  George,  Orillia  8th  Julv,  1876 

D.L.S. 

Chase,  Albert  Victor,  Orillia,  Ont   21st  April,  1909 

Grad.  S.P.S. 

Chipman,  Willis,  Toronto,  103  Bay  st  4th  Oct.,  1881 

D.L.S.,  B.A.Sc.  (McGill),  Mem.  Am.  Soc.  C.E.,  Mem.  Can.  Soc.  C.E. 

Christie,  Uriah  Wesley,  Chesley  1st  March,  1906 

Clarke,  Fred  Fieldhouse,  22  Gibson  Ave., 

Toronto,  Ont  31st   March,  1905 

Grad.  S.P.S. 

Clarke,  Leonard  Oswald,  North  Bay  .....  .  .14th  Feb..  1903 

Code,  Abraham  Silas,  Alvinston  14th  April.  1896 

Code,  Samuel  Barber,  Smith's  Falls  1st  May,  1905 
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Code,  Thomas  George, 

Box  330,  Cobalt    17th  April,  1907 

Code,  Richard  Stanley, 

Box  330,  Cobalt    17th  April,  1907 

Cotton,  Arthur  Frederick,  North  Bay  11th  July,  1874 

Cozens,  Joseph,  Sault  Ste.  Marie  7th  July,  1875 

D.L.S. 

Crerar,  Samuel  Rutherford,  Toronto, 

School  of  Science  1st  March,  1906 

D.L.S. ,  B.A.Sc,  Toronto. 

Dalton,  John  Joseph,  Weston,  Ont  11th  Jan.,  1878 

D.T.S. 

•Davidson,  Alexander,  Arkona  11th  Oct.,  1858 

D.L.S. 

Davis,  William  Mahlon,  Berlin  11th  April,  1885 

Grad.  R.M.  Coll.   (Kingston),  Town  Engineer. 

Deacon,  Thomas  Russ,  Winnipeg  12th  Nov.,  1892 

Grad.  S.P.S. 

Deans,  William  James,  Brandon,  Man....  11th  Julv,  1884 

D.L.S. 

DeMorest,  Richard  Watson,  Sudbury  9th  April,  1889 

M.E. 

Dickson,  James,  Fenelon  Falls  6th  April,  1867 

D.L.S. 

Dixon,  Howard,  Can.  Nor.  Ry.,  Winnipeg.  .  .  .14th  Feb.,  1903 

Grad.  S.P.S. 

Dobie,  James  Samuel,  Thessalon   21st  Feb.,  1898 

B.A.Sc.  (Toronto  Univ.),  D.L.S. 

•Doupe,  Joseph,  Winnipeg,  Man., 

169  Edmonton  st  13th  Jan.,  1863 

C.E.    (McGill),   D.L.S.,    P.L.S.    (Man.),   P.L.S.  (B.C.). 

Dunn,  Thomas  Hamilton,  Winchester  14th  May,  1906 

Grad.  S.P.S. 

Eagleson,  Francis  Merwin,  Winchester, 

Ont   11th  May,  1909 

Grad.  S.P.S. 

Empev,  John  Morgan,  Ottawa  16th  Feb.,  1907 

D.L.S. 

Esten,  Henry  Lionel,  Toronto,  157  Bay  st  7th  Jan.,  1887 

Evans,  John  Dunlop,  Trenton  8th  July,  1864 

D.L.S..  Mem.  Can.  Soc.  C.E.,  Chief  Eng.  Cent.  Ont.  Ry. 

Fair,  John,  Brantford  13th  April,  1875 

Fairbairn,  Richard  Purdom,  Toronto, 
:    452  Markham  st  7th  Oct.,  1876 

Surveyor  for  Dept.  of  Pub.  Works,  Ontario. 
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Fairchild,  Charles  Court,  Brantford  9th  April  ]894 

Grad.  S.P.S.,  D.L.S. 

Fairchild,  William  Howard,  Brantford  17th  Feb.,  1900 

Farley,  Sidney  Edward,  362  Kideau'St., 

Ottawa    21st  April,  1909 

T.E.S.,  Que. 


Farncomb,  Alfred  Ernest,  Red  Deer,  Alberta. 9th  April,  1895 

D.L.S. 

Farncomb,  Frederick  William,  London, 

213  Dundas  st  6th  Nov.,  1889 

Fawcett,  Thomas,  Niagara  Falls  6th  Jan.,  1881 

Dom.  Topographical  Surveyor. 

Fitton,  Charles  Edward,  Orillia,  Box  142..  10th  April,  1879 

D.L.S. 

Fitzgerald,  James  William,  Peterborough.  ..  13th  Feb.,  1904 

Flater,  Frederick  William,  Chatham  9th  April,  1888 

Francis,  John  James,  Sarnia  P.O., 

Box  304   16th  Oct.,  1861 

D.L.S. 

Fuce,  Edward  Oliver,  Gait  17th  Feb.,  1906 

Fullerton,  Charles  Herbert,  New  Liskeard.  .  .  .7th  May,  1906 

D.L.S.',  Grad.  S.P.S. 

Galbraith,  William,  Bracebridge  4th  April,  1883 

D.L.S. 

Gamble,  Killaly,  Toronto,  31  Sussex  Court.  ..6th  April,  1888 

D.L.S.,  P.L.S.  (Man.),  Sec.  Assoc.  O.L.S.,  Captain  R.A.  (Ref). 

Gardiner,  Edward,  St.  Catharines  6th  Jan.,  1866 

D.L.S. 

Gaviller,  Maurice,  Collingwood,  Box  164.... 6th  Jan.,  1866 

C.E.  (McGill).  D.L.S. 

Gibson,  Peter  Silas,  Willowdale  19th  July,  1858 

C.E.M.S.  (Mich.  Univ.),  D.L.S.,  Mem.  Can.  Soc.  C.E. 

Gibson,  Wilbert  Silas,  Willowdale  21st  Feb.,  1898 

Gillon,  Douglas  John,  Fort  Frances  9th  Nov.,  1895 

Grad.  R.I.E.  Coll. 

Gravdon,  Aquila  Ormsbv,  City  Engineer 

London  8th  July,  1880 

Green,  Thomas  Daniel,  Prescott.  Ont  7th  Jan.,  1885 

D.L.S. 

Greenlees,  Alex'r  Hunter,  866  Wellington 

St.,  N.,  London,  Ont..,   21st  April.  1909 

Grad.  S.P.S. 
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Griffin,  Albert  Dyke,  B.A.,  Gait  .  .11th  Nov.,  1890 

Halford,  Abraham  Joseph  Bartholomew,  Essex  Centre. . 

Hanes,  George  Samuel, 

North  Vancouver,  B.C  6th  May,  1905 

City  Engineer.    Grad.  S.P.S. 

Hart,  Milner,  Toronto,  103  Bay  st  11th  July,  1863 

D.L.S. 

Heaman,  John  Andrew,  G.  T.  P.  By., 

Winnipeg   16th  Nov.,  1896 

Henry,  Frederick,  London,  Albion  Bldg  7th  April,  1887 

Holcroft,  Herbert  Spencer,  182  Bloor  St.,  W. 

Toronto    17th  Feb.,  1902 

D.L.S.,  B.A.Sc.  (Toronto  Univ.). 

Hopkins,  Marshall  Willard,  Edmonton,  Alta.l3th  Nov.,  1893 

D.L.S..  B.A.  Sc.  (McGill),  Assoc.  Mem.  Can.  Soc.  C.E. 

Hutcheon,  James,  Guelph,  48  Glascow  St  10th  Nov.,  1891 

Grad.  S.P.S. 

Jackson,  John  Herbert,  Niagara  Falls  16th  Feb.,  1901 

James,  Darrell  Denman,  Toronto, 

227  George  st  3rd  Nov.,  1891 

D.L.S.    B.A.,  B.A.Sc.  (Toronto  Univ.). 

James,  Silas,  Toronto,  227  George  st  19th  July,  1858 

D.L.S. 

Johnston,  Herbert,  Berlin  21st  Feb.,  1905 

Grad.  S.P.S. 

Jones,  Charles  Albert,  Petrolea  8th  April,  1881 

D.L.S. 

Jones,  George  Samuel,  Smith's  Falls,  21st  April,  1909 

Grad.  S.P.S. 

Jones,  John  Henry,  Sarnia,  Box  194  10th  Oct.,  1886 

D.L.S. 

Jones,  Thomas  Henry,  Brantford  10th  Oct.,  1878 

B.A.Sc.   (McGill),  D.L.S.,  City  Engineer. 

*Keefer,  Thomas  Coltrin,  Kockliffe  Manor 

House,  Ottawa  14th  Aug.,  1840 

D.L.S.,  C.E. 

Kirkpatrick,  George  Brownly,  Toronto, 

Dept.  of  Crown  Lands  13th  April,  1863 

D.L.S.,    Director  of  Surveys. 

Laird,  James  Stewart,  Essex  6th  April,  1867 

D.L.S. 

Laird,  Robert,  Haileybury  11th  Nov.,  1887 

Grad.  S.P.S. 

Lang,  John  Leiper,  Toronto,  20  Leopold  St  2nd  May,  1908 
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Lawe,  Henry,  Ottawa  6th  Oct.,  1860 

Le  May,  Tracy  Deavin,  Toronto   1st  May,  1909 

Lewis,  John  Bower,  Ottawa,  Brunswick 

House   4th  Oct.,  1883 

D.L.S.,  P.L.S.  (Quebec),  C.E. 

Lcugheed,  Aaron,  Port  Arthur  12th  Nov.,  1888 

D.L.S. 

Low,  Edward  Hamilton,  Sudbury  17th  Feb.,  1902 

Grad.  R.M.C.  (Kingston). 

*Low,  Nathaniel  Edward,  Sarnia  11th  July,  1856 

D.L.S. 

Lumsden,  Hugh  David,  Ottawa, 

152  Argyle  Ave.,  4th  Jan.,  1866 

C.E.,  D.L.S.,  M.I.C.E.,  Mem.  Can.  Soc.  C.E.,  Chief  Eng.  Trans.  Cont.  Ry. 

MacKay,  James  John,  Hamilton  25tb  Feb.,  1899 

MacKenzie,  William,  Sarnia  11th  April,  1896 

Grad.  R.M.C.  (Kingston). 

MacKenzie,  William  Lyon  (not  known) ...  .7th  April,  1887 

C.E. 

McAuslan,  Herbert  James,  North  Bay  19th  Feb.,  1906 

^  D.L.S.,    B.A.Sc.  (Toronto). 

MeCaw,  Robert  Daniel,  Welland  16th  Feb.,  1907 

D.L.S. 

McColl,  Charles  Ross,  Walkerville,  4th  May,  1909 

Grad.  S.P.S. 

McCubbin,  George  Albert,  St.  Thomas, 

City  Engineer's  Office   9th  Nov.,  1895 

Assistant  City  Engineer. 

McDowall,  Robert,  Owen  Sound  11th  Nov.,  1890 

Grad.  S.P.S. ,  Town  Engineer. 

McEvoy,  Henry  Robinson,  St.  Mary's  10th  July,  1875 

D.L.S. 

MeFadden,  Moses,  Neepawa,  Man  13th  April,  1858 

D.L.S.,  P.L.S.  (Man.). 

McFarlen,  George  Walter,  Toronto,  City  Hall, 

City  Engineer's  Office  11th  Nov.  1858 

Grad.  S.P.S. 

McGrandle,  Hugh,  Huntsville  5th  Jan.,  1883 

D.L.S. 

McKay,  Owen,  AValkerville,  Ont,  Box  324. ... .  .7th  Jan.,  1887 

M.C.S.C.E.,    Grad.  S.P.S. 

McKcnna,  John  Joseph,  Dublin  9th  July,  1860 

D.L.S. 
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McLean,  James  Keachie,  Ottawa,  Dept. 

Indian  Affairs  8th  April,  1876 

D.L.S. 

McLean,  William  Arthur,  Toronto,  , 

'Parliament  Buildings  21st  Feb.,  1898 

A.  M.  Can.  Soc.  C.  E.  Engineer  of  Highways. 

McLennan,  Murdoch  John,  Williamstown .  .  .  13th  Nov.,  1893 

B.A.Sc.  (McGill),  D.L.S. 

McMullen,  William  Ernest,  Frederickton,  N.B. 

Dept.  Crown  Lands   11th   Nov.,  1892 

McNab,  John  Duncan  (not  known)  9th  Oct.,  1879 

McNaughton,  Alexander  Lome,  Cornwall  May,  1905 

McNaughton,  Finlay  Donald,  Cornwall  25th  Feb.,  1899 

McPherson,  Charles  Wilfrid,  Dawson,  N.W.T. 

Director  of  Surveys,  Yukon  21st  Feb.,  1899 

D.Li.S.,   Director  of  Surveys,  Yukon. 

McPhillips,  George,  Winnipeg,  Man  9th  July,  1885 

D.L.S.,  P.L.S.  (Man.). 

Manigault,  William  Mazyck,  Strathroy, 

P.O.  Box  300   *  8th  July,  1876 

Miller,  Frederick  Fraser,  Napanee  8th  Jan.,  1885 

D.L.S. 

Montgomery,  Royal  Harp,  Prince  Albert,  Sask .  6th  May,  1905 


D.L.S. 

Moore,  John  MacKenzie,  London, 

Albion  Building  9th  Oct.,  1879 

Moore,  John  Harrison,  Smith's  Falls  11th  Nov.,  1889 

Grad.  S.P.S. 

Moore,  William  James,  Pembroke   18th  Feb..  1908 

Morris,  James  Lewis,  Pembroke  7th  July,  1886 

D.L.S.,  C.E.  (Toronto  Univ.). 

Mountain,  George  Alphonse,  Ottawa  9th  Jan.,  1884 

Mem.  Can.  Sec.  C.E.,  D.L.S.,  P.L.S.   (Que.),  Engineer  for 
Railway  Commission. 

Murdoch,  William,  Bowmanville   10th  Jan.,  1860 

D.L.S..  C.E. 

Murphy,  Charles  Joseph,  Toronto, 

157  Bay  st  6th  Oct.,  1886 

Nash,  Thomas  Webb,  Kingston  7th  April,  1854 

D.L.S. 


LIST  OF  MEMBhUS. 


•227 


NAME  AND  P.O.  ADDRESS.  DATE  OF  ADMISSION  BY  BOARD. 

Neelands,  Ernest  Wesley, 

New  Liskeard,  Ont  16th  Feb.,  1909 

Grad.  S.P.S. 

Newman,  John  James,  Windsor  21st  Feb.,  1898 

Newman,  William,  Windsor, 

57  Sandwich  st.  w  12th  Nov.,  1892 

Grad.  S.P.S. 

Niven,  Alexander,  Haliburton  8th  July,  1859 

D.L.S. 

Ogilvie,  William,  27  Nepean  st..  Ottawa  12th  July,  1869 

D.L.S. 

O'Hara,  Walter  Francis,  236  Waverly  St., 

Ottawa  14th  April,  1892 

D.L.S. 

Ord,  Lewis  Redmond,  Hamilton, 

c.o.  Traders  Bank    8th  January,  1885 

Parsons,  Johnston  Lindsey  Rowlett, 

Regina,  Sask.,  Box  1004  6th  May,  1905 

D.L.S.,  Grad.  S.P.S. 

Patten,  Thaddeus  James,  Little  Current  5th  Jan.,  1883 

D.L.S. 

Patterson,  Frank  Elliott, 

Sudburv   Ont  21st  April,  1909 

Grad.  S.P.S. 

Paulin,  Frederick  William,  Toronto   11th  May,  1908 

Grad.   S.P.S.,  Toronto. 

Pierce,  John  Wesley,  Kingston  20th  Feb.,  1909 

Pin  hey,  Charles  Herbert,  Ottawa, 

110  Wellington  st  12th  Nov.,  1888 

D.L.S..  Grad.  S.P.S..  Assoc.  Mem.  Can.  Soc.  C.E. 

Proudfoot,  Hume  Blake,  Saskatoon           6th  Jan.,  1882 

B.A.Sc.   (Toronto  Univ.). 

Rainboth,  Edward  Joseph,  Ottawa  11th  Nov.,  1887 

D.L.S. 

Rainboth,  George  Charles,  Aylmer,  P.Q....llth  July,  1868 

D.L.S..  P.L.S.  (Que.). 

Reinhardt,  Carl,  Box  303,  Cobalt  25th  Feb.,  1899 

B.A.Sc,  McGill. 

Roberts,  Vaughan  Maurice,  St.  Catharines .  .  5th  April,  188? 

D.L.S. 

Robertson,  James,  Glencoe   11th  July,  1885 

Grad.  S.P.S. 

Roger,  John,  Mitchell  10th  Nov.,  1S8S 

Grad.  S.P.S. 
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Rogers,  Richard  Birdsall,  Peterborough  9th  Jan.,  1879 

B.A.Sc.   (McGill),  D.L.S. 

*Rombough,  William  R.,  Toronto, 

254  Borden  st   14th  Nov.,  1848 

D.L.S. 

Rorke,  Louis  Valentine,  Toronto,  199 

Madison  Ave  14th  April,  1890 

Grad.  S.P.S.,  D.L.S. 

Ross,  George,  Welland   10th  July,  1879 

A.M.   Can.   Soc.   C.E.,   B.A.Sc.    (McGill),  D.L.S. 

Ross,  Kenneth  George,  Toronto,  Out.  ...15th  Mav,  1909 

Grad.  S.P.S. 

Routly,  Herbert  Thomas,  Haileybury.-   1st  May,  1907 

Grad.  S.P.S. 

Russell,  Alexander  Lord,  Port  Arthur  16th  April,  1873 

D.L.S.,  P.L.S.  (Que.). 

Rutherford,  T.  N  18th  May,  1906 

*Scane,  Thomas,  Ridgetown  7th  Jan.,  1865 

D.L.S. 

*Schofield,  Milton  C,  Guelph,  Ont  28th  Sept.,  1843 

D.L.S. 

Seager,  Edmund,  Kenora    8th  July,  1861 

D.L.S. 

Selby,  Henry  Walter,  125  Howland  ave., 

Toronto  8th  Jan.,  1876 

D.L.S. 

Sewell,  Henry  DeQuincy,  Toronto, 

34  Yonge  st  9th  July,  1885 

D.L.S.,  A.M.I.C.E. 

Seymour,  Horace  Llewellyn,  Edmonton,  Alta.  .2nd  May,  1908 

D.L.S. 

Shaw,  John  Henry,  North  Bay  17th  Feb.,  1900 

Grad.  S.P.S. 

Silvester,  George  Ernest,  Sudbury  12th  Nov.,  1892 

Grad.  S.P.S. 

Sing,  Josiah  Gershom,  Toronto,  Room  71, 

Confederation  Life  Building   9th  Jan.,  1879 

D.L.S.,  C.E.,  Public  Works  Dept. 

Smith,  Angus,  Regina   ...14th  April,  1896 

Grad.  S.P.S.,  City  Engineer. 

Smith,  George,  Box  25,  Lindsay  7th  April,  1881 

Engineer  for  Co.  Victoria  and  four  Townships. 

Smith,  James  Herbert,  New  Liskeard  27th  Dec.,  1904 

Smith,  Charles  Campbell,  Ottawa  16th  Feb.,  1907 

D.L.S. 


LIST  OF  MEMBERS.  229 
NAME  AND  P.O.  ADDRESS.  DATE  OP  ADMISSION  BY  BOARD. 

Smith,  Walter,  Lindsay  16th  Feb.,  1907 

Speight,  Thomas  Bailey,  Toronto, 

703  Temple  Building  6th  Jan.,  1882 

D.L.S. 

Stacey,  Albert  George,  Victoria,  B.C  30th  March,  1908 

D.L.S. 

Steele,  David  Layton,  Meaford  May,  1905 

*Stewart,  George  Alexander  8th  July,  1852 

D.L.S. 

Stewart,  John,  (address  not  known)  11th  Nov.,  1887 

D.L.S. 

Stewart,  Walter  Edgar,  Aylmer  12th  April,  1892 

Stull,  William  Walter,  Sudbury   17th  Feb.,  1900 

B.A.Sc.  (Toronto  Univ.). 

Summers,  Gordon  Foster,  Winchester  11th  May,  1908 

Grad.   S.P.S.,  Toronto. 

Sutcliffe,  Homer  Wilson,  Forest,  Ont  11th  May,  1908 

Grad.   S.P.S.,  Toronto. 

Taylor,  William  Verner,  Montreal, 

Sovereign  Life  Building  7th  Nov..  1896 

Grad.  S.P.S. 

Tench,  William  Eastwood,  Niagara  Falls  11th  Jan.,  1878 

Townsend,  David  Thomas,  Woodstock  17th  Feb.,  1906 

D.L.S.,  B.A.Sc,  Toronto. 

Traynor,  Isaac,  Dundalk   16th  April,  1873 

D.L.S. 

Turnbull,  Thomas,  Winnipeg,  Man., 

C.  N.  R.  Eng.  Office  6th  July,  1878 

D.L.S.,  C.E.   (Toronto  Univ.). 

Tyrrell,  James  Williams,  Hamilton,  Ont. 
Prov.  &  Loan  Chambers, 

7  Hughson  St.  S   8th  April,  1885 

C.E.   (Toronto  Univ.),  D.L.S.,  Co.  Eng.  for  Wentworth. 

♦Unwin,  Charles,  Toronto,  126  Seaton  st  12th  April,  1852 

D.L.S.,  City  Surveyor. 

Ure,  Frederick  John,  Woodstock   7th  April,  1887 

D.L.S. 

Van  Nostrand,  Arthur  J.,  Toronto, 

703  Temple  Building  30th  Oct..  1882 

D.L.S. 

Waddell,  William  Henry,  Hamilton  May,  1905 

D.L.S. 
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Wadsworth,  Vernon  Bayley,  Toronto, 

103  Bay  st  9th  April,  1864 

D.L.S. 

Walker,  Alfred  Paverley,  Toronto,  Room  508, 

Union  Station,  C.  P.  Ry.,  Eng.  Office  6th  Jan.,  1882 

D.L.S.,  Mem.  Can.  Soc.  C.E. 

Wallace,  James  Nevin,  Calgary,  Alta  21st  Feb.,  1898 

D.L.S. ,  13. A.,  B.E.   (Trin.  Coll.,  Dublin). 

Ward,  Archeson  Thomas, 

Toronto,  703  Temple  Building   10th  April,  1897 

Warren,  James,  Walkerton,  P.O.  Box  190  7th  Oct.,  1864 

D.L.S. 

Watson,  John  McCormack,  Orillia, 

P.O.  Box  224   13th  April,  1892 

Wells,  Arthur  Frederick,  Sandwich  17th  Feb.,  1906 

*Wetherald,  Thomas,  210  Delatre  St., 

Woodstock    12th  Jan.,  1856 

D.L.S..  C.E. 

Weekes,  Abel  Seneca,  Glencoe  12th  April,  1890 

D.L.S. 

Weekes,  Melville  Bell,  Brantford  17th  Feb.,  1900 

B.A.Sc.  (Toronto  Univ.),  D.L.S. 

West,  Robert  Francis,  Orangeville   7th  April,  1881 

Wheelock,  Charles  Richard,  Orangeville  7th  Jan.,  1886 

Treasurer  County  of  Dufferin. 

Whitson,  James  Francis,  Toronto, 

Dept.  of  Lands,  Forests  and  Mines.... 9th  Jan.,  1886 

Wiggins,  Thos.  Henry,  Finch,  Ont  10th  Nov.  1891 

Grad.  S.P.S. 

Wilde,  John  Absalom,  ySault  Ste.  Marie,  9th  April,  1893 
Wilkie,  Edward  Thomson,  Carleton  Place..  11th  April.  1893 


D.L.S. 

Wilkins,  Frederick  William, 

Norwood,  Ont  6th  Jan  ,  1877 

D.T.S. 

Williams,  David,  Port  Arthur  9th  April,  1864 

D.L.S. 

*Winter,  Henry,  Thornyhurst  11th  July,  1853 

D.L.S.,  C.E. 

*W7ood,  Henry  O.,  Billings  Bridge  10th  Oct.,  1855 

•Yarnold.  William  Edward,  Port  Perry, 

P.O.  Box  44   7th  April,  1854 

D.L.S. 


LIST  OF  MEMBERS. 


■>:\\ 


REGISTERED  AND  WITHDRAWN  FROM  PRACTICK 


The  names  of  those  who  have  become  "Associates"  under  By-iaw  No.  S3 
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Anderson,  John  Drummond,  Trail,  B.C.  . .  .13th  April,  1892 

Anderson,  William  Beaumont,  Ottawa, 

178  Cartier  st  14th  Feb.,  1903 

Grad.  R.M.C.,  B.A.Sc.   (McGill),  M.  Can.  Soc.  C.E.,  D.L.S. 

Apsey,  John  Fletcher,  Cumberland,  Md  6th  Jan.,  1886 


Grad.  S.P.S. 

Aylsworth,  Charles  Fraser,  Sr.,  Madoc  2nd  April,  1861 

D.L.S. 

Bowman,  Arthur  Meyer,  Mahan, 

Beaver  Co.,  Pa  11th  Nov.,  1887 

Grad.  S.P.S. ,  Staff  of  U.  S.  Engineers. 

Bowman,  Franklin  Meyer,  Bellevue, 

Allegheny  Co.,  Pa  11th  April,  1892 

Grad.  S.P.S.,  Engineer  Structural  Iron  Works. 

Brady,  James,  Victoria,  B.C.,  P.O.  Box  815.  .15th  July,  1862 

M.E. 

Burnet,  Hugh,  Victoria,  B.C  5th  April,  18S7 


D.L.S.,  P.L.S.  (B.C.). 

Cambie,  Henry  John,  Vancouver,  B.C  8th  July,  1861 

D.L.S. ,  P.L.S.  (B.C.). 

Carbert,  J.  Alfred,  Medicine  Hat,  Assa....7th  April,  1876 

Dist.  Eng.  and  Surveyor. 

Carpenter,  Henry  Stanley,  Collingwood  25th  Feb.,  1899 

D.L..S.,  B.A.Sc,  Toronto. 

Chalmers,  John,  Edmonton,  Alta   11th  April,  1S96 

Structural  Engineer,  Dept.  Pub.  Works. 

*Charlesworth,  Lionel  Clare, 

Edmonton,  Alta  14th  April,  1896 

Grad.  S.P.S.,  Director  of  Surveys,  Saskatchewan,  D.L.S. 
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Coleman,  Richard  Herbert,  Toronto,  Can.  Co.  Offices, 

Imperial  Bank  Chambers   6tl?  Oct.,  1877 

Davis,  Allan  Ross,  242  Spence  St., 

Winnipeg,  Man   8th  Jan.,  1886 

B.  A.  Sc.  (McGill). 

Drewry,  William  Stewart,  Ottawa, 

Dept.  ol  the  Interior  ,  5th  April,  1883 

ru.  s 

Ducker,  William  A.,  Winnipeg,  Man  6th  April,  188/? 

D.L.S.,  P.L.S.  (Man.),  Swamp  Lands  Comm'r. 

Edwards,  George,  Thurso,  P.Q  6th  Jan.,  18G6 

D.L.S. 

*Ellis,  Henry  Disney,  Kuching,  Sarawak, 

Borneo  7th  April,  1877 

D.L.S..  Commissioner  of  Pub.  Works  and  Surveys. 

Ford,  Wm.  Butterton,  Wabana,  Nfld  21st  Feb.,  1898 

Galbraith,  John,  Toronto, 

School  of  Prac.  Science  13th  April,  1875 

M.A.,  D.L.S.,  Prof.  Engineering  S.P.S. 

Gibbons,  J ames,  Ottawa,  Dept.  of  the  Int .  .  15th  April,  1890 

Grad.  S.P.S. ,  Dominion  Topographical  Surveyor. 

Gibson,  George,  St.  Catharines  10th  April,  1860 

D.L.S. 

Gibson,  Harold  Holmes,  Jackson,  Kentucky ..  8th  Sept.,  1891 
"Harris,  John  Walter.  Winnipeg,  Man  6th  Oct.,  1866 

P.L.S.  (Man.),  D.L.S. ,  Assessment  Com. 

*Harvey,  Thomas  Alexander, 

239  Vernon  ave.,  Long  Island,  N.  Y.  City.  13th  Nov.,  1893 

Henderson,  Eder  Eli,  Henderson  P.O.,  Maine .  7th  April,  1887 

Grad.  S.P.S. 

Hermon,  Ernest  Bolton,  Vancouver,  B.C  7th  Oct.,  1885 

P.L.S.  (B.C.),  D.L.S. 

Hobson,  Joseph,  Hamilton, 

343  Bay  St.  S   3rd  Oct.,  1855 

Innes,  William  Livingstone,  Simcoe  14th  April,  1892 

C.E.  (Toronto  Univ.). 

Jephson,  Richard  Jermy,  Winnipeg,  Man.  .7th  April,  1877 

P.L.S.  (B.C.),  D.L.S. 

Johnson,  Sydney  Munnings,  Greenwood,  B.C  .9th  Nov.,  1895 
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Johnston,  Robert  Thornton,    15  Union 

Hall  St.,  Jamaica,  New  York  City  9th  April,  1889 

Kennedy,  James  Henry,  Keremeos,  B.C  7th  April,  1887 

C.   E.    (Toronto  Univ.),    Chief  Engineer   V.  V.  &  E.  R.   &  N.  Co. 

*Kippax,  Hargreaves,  Huron,  South  Dakota. 7th  July,  1877 

C.E.  (Toronto  Univ.),  Assistant  to  Surveyor-General. 

Kirk,  John  Albert,  Revelstoke,  B.C   6th  July,  1877 

D.L.S.,  P.L.S.  (B.C.). 

Klotz,  Otto,  437  Albert  st,  Ottawa  6th  Jan.,  1867 

Dom.  Top.  Surveyor,  C.E.  (Mich.  Univ.),  LL.D. 

Lane,  Andrew,  Sparrow's  Point,  Md  4th  April,  1895 

Grad.  S.P.S.,  Draftsman  Maryland  Steel  Co. 

Lendrum,  Robert  Watt,  Strathcona,  Alta....8th  Jan.,  1874 

D.L.S. 


Livingstone,  Thomas  Chisholm, 

(address  not  known)   10th  Jan.,  1859 

D.L.S. 

MacLeod,  Henry  Augustus  F.,  Ottawa, 

340  Cooper  st  11th  Oct.,  1856 

D.L.S.,  C.E. 

MacPherson,  Duncan,  Montreal  9th  Jan.,  1884 


Grad.  R.M.C.,  M.I.C.E.,  Mem.  Can.  Soc.  C.E.,  Div.  Eng.  East 
Div.  C.P.R.,  D.L.S. 

McCulloch,  Andrew,  Lake  Nelson,  B.C  

Grad.  S.P.S..  Assoc.  Mem.  Can.  Soc.  C.E..  City  Engineer. 


McLennan,  Roderick,  Toronto  20th  Jan.,  1846 

Magrath,  Charles  Alexander,  Lethbridge,  Alta.  1st  Nov.,  1881 

B.A.Sc.   (McGill),   D.L.S.,   P.L.S.  (B.C.). 

Marshall,  James,  Blyth  6th  Oct.,  1866 

Meadows,  William  Walter,  Windsor  21st  Feb.,  1898 

D.L.S.,  Grad.  S.P.S. 

Miles,  Charles  Falconer,  268  Triangle  st., 

Buffalo,  N.Y  13th  Jan.,  1862 


Moore,  Thos.  Alexander,  London  South  12th  Nov.,  1892 

Morris,  Alfred  Edmund,  Montreal,  Que.,  10th  April,  1879 
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Munro,  John  Vicar,  New  York,  N.Y., 

359  West  31st  st  9th  April,  1895 

fPaterson,  James  Allison  5th  April,  1878 

C.E.,  Mem.  Can.  Soc.  C.E. 

Pearce,  William,  Calgary,  Alta  12th  Oct.,  1872 


D.L.S.,  P.L  S.   (B.C.),  Asst.  B.C.  Land  Commissioner  for  C.P.R. 

Peterson,  Peter  Alexander,  Montreal,  P. Q...  16th  July,  1863 

D.L.S.,  C.E.  (Toronto  Univ.) 

Ponton,  Archibald  William,  Macleod,  Alta.. 9th  April,  1880 

D.L.S. 


Purvis,  Frank,  Mesa  City,  Arizona  7th  April,  1875 

Reid,  John  Lestock,  Prince  Albert,  Sask....8th  April,  1870 

D.L.S. 

Reiffenstein,  James  Henry,  Ottawa, 

Dept.  of  the  Interior  16th  April,  18  T3 

D.L.S. 

Reilly,  WTilliam  Robinson,  London, 

361  Simcoe  st  7th  April,  1881 

D.L.S.,   P.L.S.  (Man.). 

Reynolds,  Samuel  Henry,  Winnipeg  17th  July,  1880 

Ritchie,  Nelson  Thomas,  Kipiegan,  Man  9th  Nov.,  1888 

P.L.S.  (Man.) 

Robinson,  Franklin  Joseph,  Regina  21st  Feb.,  1898 

Grad.  S.P.S.,  D.L.S.,  Dep.  Min.  Pub.  Works. 

*Ross,  Joseph  Edmund,  New  W estminster, 

B.C  11th  Nov.,  1890 

D.L.S.,  P.L.S.  (B.C.). 

Sanderson,  Daniel  Leavens,  Coral,  Mich  4th  Oct.,  1882 


Saunders,  Bryce  Johnston,  Edmonton,  Alta — 7th  Jan.,  1885 

B.A.Sc.   (McGill),  D.L.S. 

Schwitzer,   John  Edward,  C.  P.  Ey.  ...  16th  Nov.,  1896 

B.A.  Sc.  (McGill). 

Shaw,  Charles  Aeneas,  Greenwood,  B.C  6th  Oct.,  1877 

P.L.S.  (B.C.). 

Sherman,  Ruyter  Stinson,  Mission  City,  B.C.12th  April,  1890 

P.L.S.  (B.C.). 

Smith,  Henry,  Toronto,  Dept.  of  Lands, 

Forests  and  Mines  8th  Nov.,  1861 

D.L.S.,  Mem.  Can.  Soc.  C.E. 
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Stewart,  Elihu,  Ottawa,  Dept.  of  Interior.  .8th  April,  1872 

D.L.S.,  Chief  Inspector  of  Forestry. 

*Stewart,  Louis  Beaufort,  Toronto, 

School  of  Prac.  Science  6th  April,  1882 

Dom.  Top.  Surveyor,  Professor  of  Surveying. 

Tracey,  Thomas  Henry,  Vancouver,  B.C  8th  April,  1870 

C.E..   P.L.S.   (B.C.).  D.L.S. 

Vicars,  John  Richard  Odium,  Kamloops,  B.C.  .5th  Jan.,  1887 

P.L.S.  (B.C.),  D.L.S. 

Wallace,  Charles  Hugh,  36  Dame  st,  Dublin, 


Ireland   9th  Nov.,  1889 

C.E.  (Trin.  Coll.,  Dublin),  Dom.  Top.  Surveyor. 

"Vheeler,  Arthur  Oliver,  Calgary,  Alta  8th  July,  1881 

P.L.S.  (B.C.),  D.L.S.,  Topographer,  Dept.  of  Interior. 

Wicksteed,  Henry  King,  Cobourg   7th  Jan.,  1886 

D.L.S.,  C.E. 
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Active  members  subject  to  dues   229 

Active  members  exempted  from  dues   16 

Withdrawn  from  practice  (including  nine  Associates)...  76 

Dead   :   71 


Total  number  enrolled  since  incorporation   392 
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ADVERTISEMENTS. 


i 

85  Yonge  Street,     TORONTO  2 

=  Established    1853   • 

Transits,  Levels  • 

and  all  Surveying  Instruments  kept  in  stock — all    of  • 


OPTICIAN 


the  best  quality  and  sold  with  the  guarantee  of  this 
long-established  house. 


Chas.  Potter 

OPTICIAN 

85  YONGE  STREET,     -  TORONTO 


Mathematical  Instruments  • 

for  Architects  and  Draughtsmen — and  other  supplies  • 

in  Paper,  Rules,  Squares,  etc.,  etc. — the  utmost  pains  # 

taken  to  meet  the  exact  requirements  of  the  profes-  J 

sion  in  these  matters.  • 

Repair  Department  £ 

■Surveying  and  Mathematical  Instruments  repair-  2 


ed  by  careful  and  experienced  workmen  on  the   pre-  ^ 

mises.  • 

Import  Orders  • 

for  any  special  instruments  and  goods  undertaken  on  • 

terms  extremely  favorable  to  customers.     Catalogues  * 

and  Price  Lists  of  leading  makers  kept  on  file.  • 

Spectacles,  Eye  Glasses,  LenseF,  • 

Optical  Goods,  in  large  variety  and  highest  quality.  • 

Barometers,  Thermometers,  Hydrometers,  * 
Lake  Charts.  Etc. 


NO.  34. 


ANNUAL  REPORT 

OF  THS 

Association  of 
OntarioLandSurveyors 

ORGANIZED  1886  INCORPORATED  1892. 

AWD 

PROCEEDINGS 


AT  THE 


SEVENTEENTH  ANNUAL  MEETING  SINCE 
INCORPORATION 


HELD  AT 


TORONTO 

FEBRUARY  23rd,  24th  and  25th,  1909, 


N  Accuracy/  Dura- 
bility and  Work- 
manship 

fUF9CFN 


MEASURING 
TAPES 

ARE  UNSURPASSED.  EACH  ONE  SUS- 
TAINS THEIR  WORLD-WIDE  REPUTATION. 


The  only  tapes  made  in  Canada,  and  the  only- 
ones  made  with  the  great  improvement  "Instant- 
aneous Reading/'  Saves  time  and  eliminates 
errors*  Send  for  circular  giving  description  in  detail 


MANUFACTURED  BY 


mEfi/FMNRujLEfio.  ofQanada^Ltd. 

W/NDSO/tONT. 


Sold  by  Dealers  throughout  the 
entire  world* 

SEND   FOR  CATALOGUE. 


Acknowledgment. 


'  I AHE  Association  cheerfully  acknowledges  the  receipt  of 
advertisements  from  the    persons    and    firms  whose 
names  appear  below,  and  desires  the  careful  consideration 
of  these  advertisements  by  all  who  read  the  proceedings. 

The  firms  are  reliable  and  deserving  of  patronage. 


List  of  Advertisements. 


CHAS.  POTTER  ..   L 

THE  ENGINEERING  NEWS  PUBLISHING  CO.  ..  ii. 

BAUSCH  &  LOMB  OPTICAL  CO   iii. 

E.  R.  WATTS  &  SON   iv. 

UNIVERSITY  OF  TORONTO  ,v. 

THE  ART  METROPOLE,  LIMITED   vi.,  vii.,  viii. 

M.  BEATTY  &  SONS   ix. 


EXPANDED  METAL  AND  FIREPROOFING  CO. 


STEVENSON  PRINTING  CO   x. 

GEO.  M.  EDDY  &  CO  xi. 

GEO.  L.  WELLS  ,  xi. 

W.  &  L.  E.  GURLEY   Back  Cover. 

LUFKIN  RULE  CO  Front  Cover. 


W.  &  L.  E.  GURLEY 

TROY,   N.  Y. 

FIELD  INSTRUMENTS  FOR  CIVIL,  HYDRAULIC  AND  MINING 
ENGINEERS  AND  LAND  SURVEYORS. 


PHYSICAL  AND  SCIENTIFIC  APPARATUS,  .STANDARD 
WEIGHTS  AND  MEASURES. 

BRANCH  FACTORY  :— 

Manufacturers  Exchange  Building,  Seattle,  Wash. 

LATEST  CATALOGUE  ON  REQUEST. 


i 


